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In  a  letter  to  President  Ronald  Reagan,  dated  Novenber  3rd,  1986, 
President  Jose  Azcona  Boyo,  of  the  Republic  of  Bonduras,  requested  the 
technical  assistance  of  the  D.S.  Army  Corps  of  Engineers  with  the 
problem  of  agricultural  flooding  along  the  north  coast  of  Bonduras. 
Discussions  and  correspondence  between  representatives  of  the 
Government  of  Bonduras  and  the  Government  of  the  United  States 
resulted  in  the  tasking  of  the  U.S.  Army  Corps  of  Engineers,  South 
Atlantic  Division,  Mobile  District  by  the  U.S.  Southern  Command  to 
provide  a  technical  assistance  team. 


A  two  phase  plan -of -act  ion  was  developed  through  discussions  between 
representatives  of  the  Corps'  Mobile  District  Office  (MDO) ,  U.S. 

Southern  Ccamand  Big inee ring  (SCSI) ,  and  the  American  Enbassy  Defense 
Attache  Office  (DAO)  in  Bonduras.  Phase  I  of  the  plan  was  ooapleted 
on  May  1st,  1987,  and  consisted  of  the  determination  of  appropriate 
points  of  contact  in  Bonduras,  development  of  a  mutually  acceptable 
scope  of  work,  and  the  establishment  of  an  itinerary  for  the  Phase  II 
team  mission. 

As  a  result  of  Phase  I  efforts,  the  United  States  Aabassador  to 
Honduras,  the  flonorable  Everett  Briggs,  requested  desi^iation  of  a 
single  point  of  contact  and  coordination  for  the  Government  of 
Honduras.  President  Azcona  appointed  Ingeniero  Joee  Bnilio  Torres, 
the  Director  General  of  Civil  Works,  for  the  Secretariat  of 
Communications  Public  Works  and  Transportation  (SECOFT),  as  the 
representative  for  Bonduras  on  north  coast  flooding.  President  Azcona ~  y"r - 

is  a  Civil  Engineer  also,  and  a  colleague  of  Ingeniero  Torres.  **£  gJ 
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SECOPT  officials  identified  six  sectors  along  the  north  coast  as 
having  agricultural  flood  problems  of  particular  concern.  Each  sector 
contained  seme  portion  of  one  or  more  major  rivers  along  the  coast  as 
follows:  Sector  One  the  Rio  Choloma;  Sector  Two  the  Rio  Ulua  and 
Chamelecon;  Sector  Three  the  Rio  Lean;  Sector  Four  the  Rio  San  Juan 
and  several  other  rivers;  Sector  Five  the  Rio  Papaloteca  and  several 
other  rivers;  and  Sector  Six  the  Rio  Aguan  and  Rio  Chapagua. 

Specific  problems  identified  by  SECOPT  for  each  of  the  six  sectors 
were  as  follows:  Sector  One,  flooding  by  the  Rio  Choloma  of  the  town 
of  Choloma  and  downstream  agricultural  lands  in  the  sula  Valley  (of 
particular  concern  was  also  past  loss  of  lives  at  Choloma  during 
extreme  flood  events);  Sector  Two,  flooding  of  economically  important 
agricultural  lands  along  the  Rio  Ulua  and  Rio  Chamelecon  upstream  of 
Canal  Melcher;  Sector  Three,  flooding  of  land  with  rich  soils  and  high 
potential  for  agricultural  development  along  the  Rio  Lean;  Sector 
Four,  flooding  by  several  rivers  (the  Rio  San  Juan  particularly)  again 
of  areas  with  rich  soils  and  high  potential  for  agricultural 
development;  Sector  Five,  flooding  by  numerous  rivers  (the  Rio 
Papaloteca  particularly)  of  small  agricultural  areas  in  the  vicinity 
of  La  Ceiba;  Sector  Six,  flooding  by  the  Rio  Aguan  of  highly 
productive  and  economically  important  agricultural  lands  from  the 
Durango  Bridge  upstream  to  the  town  of  Saba. 

Phase  II  of  the  plan-of-action  was  completed  on  February  3rd,  1988. 
This  phase  consisted  of  meetings  and  field  reconnaissance  by  the 
technical  assistance  team  in  Honduras.  While  in  Honduras  the  MDO  five 
man  team  (consisting  of  Mr.  Mathew  Laws,  Civil  Engineer  and  water 
resources  planner  as  team  leader;  Mr.  Kenneth  Underwood,  a  hydraulic 
engineer;  Mr.  Roger  Gerth,  a  dredging  engineer;  Mr.  Johnny  Tyson,  a 
geotechnical  engineer;  and  Mr.  Ted  McDonald,  an  agricultural 


wwvwwjvw  rnr-nt yv  vw  v-e  ir%  v*  w  u"w v»  fcrw  it*  vw  irw  irw  v»  *tw  y^»  irw  it*  irar*.  ir^jrMi  wji  pit  * jrw arwar  iw  ▼ 


econanist)  was  assisted  with  logistics  and  interpretation  by  LTC  Louis 
Keith/  U.S.  Army/  DAO,  and  LIC  Elio  Viara,  Political  Section,  American 
Embassy.  A  representative  of  SECOPT,  Ingenie ro  Mario  Alcides  Moncada, 
the  Chief  of  SECOPT' s  Department  of  Hydraulic  Works,  accompanied  the 
MDO  team  on  all  field  reconnaissance  flights  and  meetings  while  in 
Honduras. 

Based  on  field  reconnaissance,  meetings  and  discussions  with  various 
points  of  contact  in  Honduras  and  review  of  previous  reports  prepared 
by  others,  the  MDO  technical  assistance  team  presented  officials  of 
SECOPT  and  representatives  of  the  American  Ercbassy  with  a  two-pronged 
approach  to  the  ultimate  alleviation  of  north  coast  flood  problems 
during  outbriefings  before  leaving  Banduras.  This  approach  consisted 
of  an  early  action  plan  and  a  future  action  plan,  each  to  be 
implemented  by  the  Government  of  Honduras.  It  should  be  stressed  that 


km-  i  »>  p 


P_P*5h«  <3  fl 


But, 


they  are  intended  to  provide  an  overall  understanding  of  the  problems 
and  indicate  approaches  to  their  resolution  through  more  detailed 
computational  analyses. 

The  Corps'  team  concurs  with  the  statement  that  serious  flood  problems 
are  being  experienced  in  all  six  sectors  identified  by  SECOPT.  But, 
both  the  Sula  Valley  (Sectors  One  and  Two)  and  the  Aguan  Valley 
(Sector  Six)  should  be  given  special  enphasis.  Both  areas  are  vital 
to  a  robust  Honduran  agricultural  economy,  and  therefore  the  future  of 
Honduras.  Before  large  investments  are  made  to  expand  agricultural 
development  into  new  areas  along  the  north  coast,  priority  should  be 
allocated  to  the  development  of  remaining  less  flood-prone  lands  and 
enhancement  of  productivity  in  both  the  Sula  and  Aguan  Valleys. 
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to  Increase  agricultural 


the  Ministry  of  National  Resources  (MRK) 
productivity,  reduce  flooding,  and  encourage  reforestation  of  slash- 
and-bum  ucoer  basin  agricultural  areas,  are  applauded  and  should  be 
intensified. 

The  early  action  plan  presented  consisted  of;  intensifying  efforts  to 
eliminate  slash-and-bum  agricultural  practices  in  upper  basin  areas, 
which  results  in  erosion  of  top  soils  and  heavy  sedimentation  in  river 
channels;  establishing  a  water  resources  commission  consisting  of 
representatives  of  organizations  and  agencies  with  major  interests  in 
water  project  development,  to  provide  a  focal  point  for  setting 
programmatic  priorities  and  phased  development  of  multipurpose 
projects  (infrastructure  development,  agricultural  development,  flood 
control,  water  supply,  etc.);  and  installing  a  flood  warning  system  in 
the  Rio  Choloma  basin,  where  flash  flooding  has  resulted  in  numerous 
deaths  at  the  town  of  Cholana. 

The  future  action  plan  presented  consisted  of;  conducting  three 
studies  by  SEJOQPT  for  the  economic  evaluation  and  design  of  structural 
flood  control  projects  proposed  by  the  team.  These  studies  could  be 
followed  by  project  implementation,  if  that  was  determined 
economically  feasible.  Generally,  the  proposed  projects  include  the 
following  measures:  controlling  flow  from  the  Rio  Ulua  into  Canal 
Melcher  and  hydraulically  dredging  the  Rio  Ulua  below  Canal  Melcher  to 
restore  the  original  flew  regime  (to  be  accomplished  with  the  Honduran 
27-inch  dredge  operated  by  ENP  at  Puerto  Cortes);  constructing  an 
enlarged  channel  and  levees  along  the  Rio  Choloma  from  about  3 
kilometers  upstream  of  the  town  of  Choloma  to  a  point  about  12 
kilometers  downstream  into  the  Sula  Valley;  and  the  constructing 
additional  relief  openings  in  the  Trujillo  to  Corocito  Road  elevated 
fill  crossing  the  lower  Rio  Aguan. 
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This  report  was  prepared  by  the  O.s.  Army  Corps  of  Engineers,  Mobile 
District,  in  response  to  a  request  made  by  President  Jose  Azcona  Hoyo, 
of  the  Republic  of  Honduras,  to  President  Ronald  Reagan.  In  President 
Ascona's  letter  to  President  Reagan,  dated  November  3,  1986, 
assistance  by  the  U.S.  Army  Corps  of  Engineers  was  specifically 
requested  for  the  purpose  of  reducing  the  damaging  effects  of  flooding 
on  agricultural  production  along  the  north  coast  of  Honduras.  Through 
correspondence  and  discussions  between  officials  of  the  Government  of 
Honduras  (GOH) ,  the  U.S.  State  Department,  the  U.S.  Department  of 
Defense,  the  U.S.  Department  of  the  Army,  the  U.S.  Army  Chief  of 
Engineers  (US  COE) ,  the  Corps  of  Engineers  Water  Resources  Support 
Center  (WRSC),  and  the  American  Embassy  in  Honduras,  the  South 
Atlantic  Division  (SAD)  and,  subsequently,  the  Mobile  District  Office 
(MDO)  of  the  Corps  of  Engineers  was  tasked  with  providing  the 
necessary  technical  assistance  by  U.S.  Ccrarander  In  Chief  Southern 
Ccmnand  (CINCSO)  Quarry  Heights,  Panama.  Coordination  between  the 
Government  of  Honduras  and  the  U.S.  Government  team  was  provided  by 
the  U.S.  Embassy,  Tegucigalpa,  Honduras.  The  U.S.  Government  team 
consisted  of:  LTC  James  Brink,  U.S.  CINCSO/SCEN  Quarry  Heights, 
Panama;  LTC  Lewis  Keith,  U.S.  Army  Attache,  Defense  Attache  Office, 
American  Embassy,  Tegucigalpa,  Honduras;  LIC  Elio  Viara,  Political 
Section,  American  Embassy,  Tegucigalpa,  Honduras;  Major  Walter  Ennaco, 
U.S.  COE  MDO,  Military  Branch,  Engineering  Division;  Mr.  Mathew  Laws, 
U.S.  COE  MDO,  Chief  of  Coastal  Section,  Planning  Division;  Mr.  Ted 
McDonald,  U.S.  COE  MDO,  Chief,  Economics  Section,  Planning  Division; 
Mr.  Kenneth  Underwood,  U.S.  COE  MDO,  Hydraulics  Section,  Engineering 


Division;  Mr.  Johnny  Tyson,  D.S.  COE  MDO,  Soils  Design  Section, 
Engineering  Division;  and  Mr.  Roger  Gerth,  D.S.  COE,  MDO,  Navigation 
Section,  Operations  Division. 


PURPOSE  OF  REPORT 

Initial  discussions  between  the  MDO  team,  D.S.  CINCSO/SCEN,  and  the 
DSDAO  Tegucigalpa,  Bonduras,  resulted  in  a  two-phase  plan  of  action  to 
provide  the  required  technical  assistance  to  the  GOB. 

Wwbp  t  -  This  phase  consisted  of  a  coordination  visit  by  the  MDO  team 
leader  to  Tegucigalpa  to  establish  points  of  contact  within  the  QOH 
and  the  D.S.  Embassy,  determine  the  exact  nature  of  the  required 
assistance,  determine  future  data  required  to  cccplete  Phase  II,  and 
arrange  logistics  and  support  for  the  Phase  II  team  visit.  Phase  I 
was  conducted  from  27  April  1987  to  1  May  1987.  A  copy  of  the  Phase  I 
After  Action  Report  is  included  in  Appendix  "A"  of  this  report. 

Phase  II  -  This  phase  consisted  of  a  five-man  team  mission  to  Honduras 
to  participate  in  information  gathering  meetings  with  GOH  points  of 
contact,  joint  GOB  and  MDO  team  field  reconnaissance  of  problem  areas, 
followed  by  meetings  and  outbriefings  on  the  MDO  team's  assessment  of 
problem  severity  and  potential  alternative  solutions.  The  Phase  II 
team  visit  was  conducted  from  25  January  1988  to  3  February  1988. 

The  purpose  of  this  report  is  to  document  the  coordination  and  field 
reconnaissance  conducted,  generally  describe  the  problem  areas, 
develop  potential  alternative  solutions,  recommend  some  near-term 
inpl ementation  plans,  and  present  a  framework  for  developing  long-term 
plans.  Further  action  on  the  contents  of  this  report  would  be  the 
responsibility  of  the  GOH. 


The  overall  scope  of  this  report  was  constrained  by  tine,  and  was 
limited  to  the  utilization  of  available  data  supplemented  by 
preliminary  engineering  analyses  only.  The  geographic  regions  along 
the  north  coast  of  Bonduras  investigated  axis  is  ted  of  the  floodplains 
of  five  river  basins:  the  Rio  Ulua/Rio  Charnel ec on,  the  Rio  Choloma, 
the  Rio  Lean,  the  Rio  San  Juan,  and  the  Rio  Aguan/Rio  Chapagua. 
Specific  attention  was  given  to  the  river  reaches  from  their 
confluence  with  the  Caribbean  Sea  upstream  for  a  distance  of  about  30 
to  50  kilometers  (20-30  miles).  The  hydrologic,  hydraulic, 
geomorphological,  and  socioeconomic  characteristics  of  each  area  were 
investigated.  Due  to  the  preliminary  nature  of  the  study  and  this 
report,  no  detailed  engineering  analyses  or  model  studies  were 
performed.  Also,  although  visual  examination  of  bottom  and  local  soil 
conditions  were  made,  no  soil  borings  or  soils  bests  were  performed. 

The  information  utilized  during  the  study  and  in  the  preparation  of 
this  report  was  obtained  by  aerial  and  ground  reconnaissance  during 
both  the  Phase  I  and  Phase  II  missions,  by  telephone  inquiries  to 
private  sector  engineering  firms  and  individuals  with  knowledge  of  the 
problem  areas,  as  well  as  formal  briefings  and  meetings  with  officials 
of  the  GOH  and  personnel  assigned  to  the  D.S.  Embassy  and  U.S.  A.I.D. 
in  Tegucigalpa,  Honduras.  Topographic  mapping  of  the  north  coast  was 
also  available  in  several  scales  and  contour  intervals.  tt>e  most 
detailed  mapping  available  was  at  a  scale  of  1  to  50,000  with  contour 
intervals  of  20  meters  (65  feet) .  In  addition  to  topographic  mapping, 
nautical  charts  with  depth  soundings  in  meters  (shown  to  a  tenth  of  a 
meter)  and  in  various  scales  down  to  1  to  15,000  were  also  available. 
The  nautical  charts  were  produced  by  the  U.S.  Defense  Happing  Agency, 
while  the  topographic  maps  were  from  several  sources:  the  Honduran 


National  Institute  of  Geography,  the  U.S.  Department  of  Defense 
Topographic  Command,  and,  again,  the  Defense  Happing  Agency.  Other 
information  utilized  during  the  study  was  extracted  from  water 
resource  reports  previously  prepared  on  two  of  the  river  basins,  the 
Rio  Olua  and  the  Rio  Aguan.  Mapping  available  in  these  reports,  for 
specific  basin  areas  where  projects  were  proposed,  was  available  at  a 
scale  of  1  to  5,000  with  contour  intervals  down  to  0.2  meters  (about  1 
foot) . 

Specific  points  of  contact  utilized  by  the  MX)  team  while  in  Honduras 
consisted  of  officials  of:  the  Honduran  secretariat  of  Ccnmunications 
Public  works  and  Transportation  (SECOPT) ,  the  National  Institute  of 
Agriculture  (INA),  the  ttational  Port  Authority  (ENP),  Standard  Fruit 
Company,  USAID,  COE  MDO  Area  Office,  the  U.S.  Embassy  Economic 
Counselor,  the  U.S.  Embassy  Army  and  Naval  Attache,  and  the  inter- 
American  Geological  Survey  Honduras.  Detailed  information  concerning 
points  of  contact  is  contained  in  Section  "D”  of  Appendix  "A”. 


As  a  result  of  the  Phase  I  mission,  the  Government  of  Honduras  was 
requested  by  the  United  states  Anbassador  to  Honduras,  the  Honorable 
Everett  Briggs,  to  establish  a  more  definitive  scope  of  work  for  the 
Phase  II  mission,  and  to  establish  a  single  point  of  contact  for 
coordination  with  the  U.S.  technical  assistance  team.  In  response  to 
that  request.  President  Azcona  identified  Ingeniero  Jose  Emilio 
Torres,  the  Director  General  of  Civil  Works  for  the  SBODPT,  as  the 
representative  of  the  Honduran  Government  on  the  issue  of  north  coast 
flooding. 

Through  discussions  with  Ingeniero  Torres  and  Ingeniero  Mario  Ale  ides 
Moncada,  the  Chief  of  the  Department  of  Hydraulic  Works  under  the 


General  Directorate  of  Civil  Works  for  SECOPT,  it  was  determined  that 
the  Government  of  Honduras  had  identified  six  "Sectors"  along  the 
north  coast  where  agricultural  flooding  was  of  particular  concern, 
each  consisting  of  the  downstream  reaches  of  several  rivers.  These 
six  "Sectors”  are  shewn  in  Figure  1.  More  detailed  drawings  of  each 
Sector  are  included  in  the  rear  of  this  report  on  Plates  Nos.  6 
through  12. 

Further  discussion  with  SECOPT  officials  resulted  in  the 
identification  of  specific  problems  within  each  Sector  for  the  team  to 
address.  These  consisted  of:  in  Sector  One,  flash  flooding  on  the 
Rio  Choloma  from  the  major  bridge  crossing  at  the  town  of  Choloma 
downstream  into  Sula  Valley  agricultural  areas;  in  Sector  Two,  the 
silting  of  the  Rio  Ulua  from  its  mouth  on  the  Caribbean  upstream  to 
the  Canal  Melcher,  which  is  intensifying  backwater  flooding  in  the 
lower  Ulua  and  lower  Rio  Chamelecon  floodplains;  in  Section  Three. 
silting  and  meandering  of  the  Rio  Dean  from  its  mouth  on  the  Caribbean 
upstream  to  about  the  town  of  Santa  Maria,  and  a  high  groundwater 
table,  all  of  which  is  eliminating  this  extremely  fertile  floodplain 
from  being  developed  for  agricultural  purposes;  in  Sector  Four,  again 
the  problem  is  silting  of  about  five  rivers  and  the  lack  of  good  local 
drainage  to  allow  agricultural  development;  in  Sector  Five,  the 
problem  is  flash  flooding  compounded  by  coastal  littoral  drift 
plugging  the  river  mouths  prior  to  the  rainy  season  (the  team  and 
SECOPT  agreed  Sector  Five  would  not  be  included  in  the  Phase  II  scope 
of  work);  in  Sector  Six,  the  silting  of  the  Rio  Aguan  channel  below 
the  Durango  Bridge  (the  road  crossing  the  flood  plain  which  connects 
the  village  of  Corocito  to  Trujillo),  the  plugging  of  the  mouth  by 
coastal  littoral  drift,  and  poor  drainage  in  some  areas,  is  flooding 
intensely  developed  agricultural  lands  in  the  Aguan  Valley  from  the 
previously  mentioned  road  crossing  upstream  to  the  town  of  Saba  (it 
should  be  mentioned  that  flooding  in  the  Aguan  Valley  extends  much 
farther  upstream,  beyond  the  town  of  Olanchito,  but  would  be 
relatively  unaffected  by  work  on  the  lower  river) . 


In  a  general  sense,  each  of  these  "Sectors'*  has  been  impacted  by 
"slash-and-burn”  agricultural  practices  by  camposinos  (peasant 
fanners)  in  the  mountainous  upper  basin  areas.  These  practices 
consist  of  cutting  all  trees  on  a  selected  steep  slope  and  burning  the 
site  early  in  the  dry  season,  to  provide  an  area  for  planting.  These 
mountain  farmers  get  one  to  two  crops  a  year  from  these  areas  before 
runoff  during  the  rainy  season  (about  May  through  December)  erodes 
away  the  top  soil.  Cnee  this  has  occurred,  a  new  area  is  selected  and 
the  process  is  repeated.  The  Honduran  Government  has  initiated 
several  programs  to  halt  this  devastating  activity  and  therefore  allow 
revegetation.  More  needs  to  be  done  in  this  arena  to  begin  to  reduce 
the  levels  of  sedimentation  carried  in  all  north  coast  rivers. 

Of  the  six  "Sectors"  identified  by  the  officials  of  SEOOPT, ,  two  bear 
special  mention  concerning  their  importance  to  the  overall  economy  of 
Honduras.  The  sula  Valley  (which  contains  both  Sector  One  and  Two) 
and  the  Aguan  Valley  (which  contains  Sector  Six)  are  the  key  producers 
of  Honduran  agricultural  exports.  Their  combined  production  makes  up 
over  80  percent  of  the  total  Honduran  agricultural  economy.  The  most 
important  crops  grown  are:  bananas,  African  oil  palm,  plantain,  sugar 
cane,  pineapple,  citrus  (orange  and  grapefruit) ,  and  basic  grains 
(corn,  maize,  and  rice).  Other  crops  include:  coffee,  cocoa, 
vegetables  (tomato,  lettuce,  cabbage) ,  beans,  soybeans,  mango,  papaya, 
and  melons  (cassava  and  watermelon) .  Flooding  in  both  valleys  has 
been,  and  remains,  a  persistent  problem  which  impacts  both  total 
yields,  as  well  as  limits  the  amount  of  suitable  agricultural  land. 

Sector  1  -  Rio  Choloma.  The  Rio  Choloma,  with  headwaters  in  the 
Cordillera  (Mountain  Range)  Del  Merendon  in  northwestern  Honduras, 
enters  the  Sula  Valley  at  the  town  of  Choloma.  The  town  is  located 


approximately  25  kilometers  due  south  of  the  Caribbean  seaport  city  of 
Puerto  Cortes  and  15  kilometers  north-northeast  of  the  city  of  San 
Pedro  Sula.  The  Rio  Choloma  is  formed  approximately  5  kilometers 
west-northwesterly  of  Choloma  at  the  confluence  of  two  tributary 
streams,  the  Rio  La  Julosa  and  Quebrada  Del  Cabro.  The  flood  plain 
minimum  width  varies  between  0.5  kilometers  in  the  upper  basin,  to  1.2 
kilometers  in  the  middle  portion,  and  near  the  Choloma  Bridge  the 
width  is  0.8  kilometers.  The  Rio  Choloma  drops  about  60  meters  over  a 
6-kilometer  distance  from  its  upstream  limit  to  a  point  on  the  flood 
plain  about  1  kilometer  downstream  of  Choloma.  Its  tributary  streams 
originate  in  the  surrounding  mountains  and  vary  in  length  between  3 
and  7  kilometers.  They  fall  as  much  as  1100  meters  between  their 
headwaters  and  the  confluence  with  the  Rio  Choloma.  Flooding  on  the 
Rio  Choloma  occurs,  as  with  the  other  rivers  along  the  north  coast, 
during  the  rainy  season  (from  about  Hay  through  December) .  Because  of 
its  basin  characteristics  and  rainfall  patterns,  which  are  cannon  to 
this  region,  flooding  along  the  Rio  Choloma  is  flashy  in  nature  with 
flood  peaks  occurring  between  four  and  six  hours  after  significant 
rainfall  events  commence.  Sediments  deposited  by  the  river  were 
observed  to  consist  of  mainly  silty  sands  and  gravels  in  reaches  near 
or  downstream  of  Choloma,  and  gravel  with  some  stones  in  the  upstream- 
most  river  reaches.  The  observed  tributary  stream  beds  are  composed 
mainly  of  stones  and  boulders. 

Agricultural  practices  over  the  upper  basin  included  slash-and-bum  on 
the  mountain  sides.  In  the  areas  near  and  downstream  of  Choloma,  seme 
camposinos  are  encroaching  on  the  floodplain  and  trying  to  farm  some 
very  frequently  flooded  areas.  Following  the  torrential  rains  spawned 
by  Hurricane  Fifi  in  1974,  the  town  of  Choloma  was  severely  damaged 
with  an  accompanying  heavy  loss  of  human  life.  It  was  reported  to  the 
team  by  SECOPT  that  prior  to  Fifi  the  town  had  a  population  of  25,000, 
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of  which  only  15,000  survived  the  devastating  flooding.  Other 
catastrophic  flooding  events  resulted  from  hurricane  rains  in  1934  and 
again  in  1954.  During  the  early  portion  of  1988,  3  or  4  people  were 
killed  along  the  Rio  Cholcma  by  a  flood  event  with  a  magnitude  which 
reportedly  occurs  2  or  3  times  a  year.  Associated  with  each  flood 
event  are  agricultural  damages  stemming  from  both  the  height  of 
inundation  and  velocity;  also  due  to  inadequate  provisions  for  local 
drainage,  significant  areas  of  agricultural  land  are  left  with 
standing  water,  and  therefore  are  unavailable  for  production  the 
remainder  of  the  year. 

Sector  2  -  Rio  Ulua  and  Chamelecon.  The  Rios  Chamelecon  and  Ulua  are 
the  two  major  rivers  in  the  Sula  Valley  of  northwest  Honduras.  Both 
rivers  discharge  into  the  Caribbean  Sea,  with  the  Rio  Chamelecon  mouth 
located  about  16  kilometers  east-northeast  of  Puerto  Cortes,  and  the 
Rio  Ulua  mouth  about  9  kilometers  east-northeast  of  the  Rio  Chamelecon 
mouth. 

As  was  previously  mentioned,  the  Sula  Valley  is  one  of  the  most 
significant  agricultural  regions  in  Honduras  with  major  crops 
including  banana,  sugar  cane,  African  palm,  plantain,  citrus,  and 
cattle.  Development  of  these  agricultural  lands  has  included  flow 
diversion  canals  and  flood  control  levees.  Most  of  these  works  were 
implemented  by  the  major  fruit  companies  which  shared  the  lead  in 
agricultural  and  infrastructure  development  within  the  region 
(particularly  the  Tela  Railroad  Company  and  standard  Fruit) . 

The  levees,  roost  ring-type,  served  to  protect  only  the  cropland  and 
structures  which  were  enclosed  within  that  particular  levee  system, 
within  most  of  the  levee  systems,  land  drainage  works  were  constructed 
to  lower  groundwater  and  remove  excess  rainfall  runoff,  or  remove 
flood  water  which  on  occasions  has  overtopped  the  levees.  The  levels 
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of  protection  afforded  by  these  systems  is  varied  and  not  known  at 
this  time  (based  on  conversations  with  officials  in  Honduras,  they 
provide  protection  in  the  range  of  10-  to  25-year  flood  frequencies). 

Plow  diversion  canals  have  served  to  transfer  flows  in  order  to  reduce 
flood  levels  and  to  transport  flow  pumped  from  within  the  levee 
!  systems.  Some  of  the  canals  discharge  into  lowland  areas  such  as 

mangrove  swanps  while  others  transfer  flow  into  other  Sula  Valley  sub¬ 
basins. 

One  of  the  canals.  Canal  Melcher,  also  has  served  in  the  past  to 
facilitate  shallow  navigation  between  the  Rio  Ulua  and  the  Rio 
Chamelecon  at  the  point  where  these  river  alignments  are  closest. 
This  westerly  flowing  canal  is  approximately  2.4  kilometers  long  and 
diverts  flow  from  the  Rio  Ulua  into  a  second  northerly  flowing  canal, 
which  in  turn  empties  into  the  mouth  of  the  Rio  Chamelecon  at  the 
Caribbean  Sea.  This  northerly  flowing  canal  is  called  Canal  Del 
Cruce,  and  parallels  the  Rio  Chamelecon  and  Rio  Ulua  along  a  course 
about  midway  between  both.  Flow  from  the  Rio  Chamelecon  is  also 
carried  by  Canal  Melcher  to  the  east  into  Canal  Del  Cruce.  The  Canal 
i  Melcher  is  located  inland  about  12  kilometers  from  the  Caribbean  Sea 

coast  near  the  village  El  Tapon  on  the  Rio  Ulua.  This  canal  was 
originally  constructed  by  the  Tela  Railroad  Company  with  a  bottom 
!  width  of  between  20  and  40  meters  and  a  depth  of  2  to  2.5  meters. 

;  Because  of  the  elevation  differences  between  the  thalwegs  of  the  Rio 

'  Ulua,  the  Rio  Chamelecon,  and  Canal  Del  Cruce,  the  slope  of  Canal 

1  Melcher  was  steep  and  thereby  induced  high  flow  velocities  toward 

Canal  Del  Cruce  from  both  rivers.  Also  Canal  Del  Cruce  flews  along  a 
much  straighter  alignment  (therefore  shorter  course)  than  either  the 
j  Rio  Chamelecon  or  the  Rio  Ulua.  This  results  in  Canal  Del  Cruce 

t  having  a  much  steeper  slope  and  therefore  draws  flow  from  both  river 

channels.  Over  time,  high  flow  velocities  have  eroded  the  canal  bed. 
At  present,  the  canal  width  varies  between  75  and  100  meters 


with  depths  between  5  and  10  meters.  As  the  canal  enlarged,  the 
volume  of  flow  diverted  increased  to  the  point  where  it  is  estimated 
that  two-thirds  of  the  total  Rio  01 ua  bankfull  flow  is  new  transferred 
to  Canal  Del  Cruce  via  Canal  Melcher.  While  decanting  two-thirds  of 
total  Rio  01  ua  flew,  the  canal  is  transferring  only  a  small  portion  of 
the  coarser  sediments  which  can  be  described  as  bed  load. 

The  location  of  the  canal  intersection  with  the  Rio  Olua  is  on  the 
outside  of  a  180-degree  river  bend  to  the  right  when  traveling 
downstream.  Current  patterns,  which  occur  through  bends  such  as  this, 
transport  the  major  portion  of  bed  load  sediments  along  the  inside  of 
the  bend.  Therefore,  the  flow  drawn  from  the  Rio  Olua  by  the  canal  is 
practically  sediment-free  except  for  suspended  sediments  which  are 
evenly  distributed  within  the  river  cross  section.  In  other  words, 
the  canal  diverts  a  greater  proportion  of  flow  volume  than  bed  load 
sediments.  As  a  result,  the  Rio  Olua  cannot  transport  approximately 
95  percent  of  its  original  bed  load  sediments  with  only  one-third  of 
the  total  flew  that  remains  in  the  river  channel  below  the  canal. 
This  loss  in  sediment  transport  capability  has  resulted  in  a 
downsizing  of  the  Olua  flow  channel  toward  the  existing  flow  and 
sediment  regime. 

This  loss  in  channel  size  and  total  flow  energy  has  created  the 
condition  where  the  Rio  Olua  is  filling  with  sediment  and  its  mouth  is 
periodically  closed  off  by  littoral  transport  deposits  during  the  low 
flow  months.  Only  during  the  months  of  higher  rainfall  and 
concomitant  higher  river  flew  volume  and  stage  does  the  Rio  Olua  erode 
the  littoral  sand  blockage  and  flow  directly  into  the  Caribbean  Sea. 
But,  even  under  these  conditions,  the  channel  of  the  Rio  Ulua 
downstream  of  the  Canal  Melcher  remains  heavily  silted  and  flews  at 
only  a  fraction  of  its  original  depth. 


Serious  flooding  along  the  Rio  Ulua  and  Rio  Chamelecon  usually  occurs 
from  two  to  three  days  after  the  heaviest  rainfall  period,  with  river 
stages  falling  below  flood  levels  three  to  four  days  after  the  flood 
peak.  The  degree  of  flooding  severity  along  the  Ulua  and  Chamelecon 
is  dependent  on  the  soil  moisture  conditions  over  the  basin,  rainfall 
intensity  and  duration,  and  aerial  extent  of  the  storm.  Because  of 
the  basin  characteristics,  flooding  along  the  Ulua  and  Chamelecon 
could  be  anticipated  and  measures  could  be  taken  to  reduce  the  threat 
to  both  life  and  property  prior  to  the  arrival  of  the  flood  peak. 

Flooding  conditions  along  the  lower  reaches  of  the  Ulua  and  especially 
the  Chamelecon  have  varsened  following  the  Canal  Melcher  enlargement 
and  flow  diversion  into  Canal  Del  Cruce.  The  increased  flow  into  the 
Canal  Del  Cruce  has  increased  flood  frequencies,  stages  and  durations 
along  the  lower  reaches  of  both  the  Rio  Chamelecon  and  Rio  Ulua 
upstream  from  Canal  Melcher.  Backwater  effects  resulting  in  flooding 
upstream  vary  and  are  dependent  on  flood  flow  distributions  between 
the  Rio  Ulua  and  Rio  Chamelecon  at  the  given  time,  and  for  a  given 
rainfall  distribution  between  drainage  areas. 

Sector  3  -  Rio  Lean.  The  Rio  Lean  is  formed  by  headraters  in  the 
northwestern  Honduran  mountains  known  as  the  Cordillera  Nombre  De 
Dios.  The  flood  plain  is  flanked  on  both  sides  by  steep  mountains 
with  elevations  that  reach  1400  meters.  Flood  plain  width  varies  from 
about  2  kilometers  near  the  upper  basin  town  of  Nueva  Florida,  to 
around  3.5  kilometers  wide  at  Santa  Maria,  which  is  about  18 
kilometers  further  down  the  basin.  About  23  kilometers  further  down 
the  basin  at  Atenas  De  San  Cristobal,  the  width  is  about  4.5 
kilometers.  Atenas  De  San  Cristobal  is  situated  at  the  northern 
terminus  of  the  mountains  which  form  the  western  flood  plain  boundary. 
Downstream  to  the  north  toward  the  Caribbean  Sea,  the  Rio  Lean  flows 
through  coastal  plain  which  is  flat,  low  and  wet.  The  Rio  Lean  enters 
the  Caribbean  Sea  near  the  village  of  Colorado  which  is  about  10 
kilometers  north  of  Atenas  De  San  Cristobal. 


Along  the  Rio  Lean  flood  plain  the  river  has  a  mild  slope  and  is 
meandering  to  a  large  extent  as  evidenced  by  the  meander  scars  and 
oxbow  lakes  present.  The  upper  portion  of  the  river  has  alternating 
bars  in  straight  reaches  and  through  the  mid-portion  sinuosity 
increases  with  middle  bars  in  evidence.  Cnee  the  river  reaches  the 
coastal  plain,  the  slope  flattens,  sinuosity  becomes  extreme,  and  with 
the  very  low  top-bank  elevations,  the  flat  lowlands  are  easily 
flooded.  Flooding  is  likely  exacerbated  by  the  presence  of  a  littoral 
drift  mouth  plug  which  develops  during  the  low  flow  periods  (the  dry 
season  from  about  January  through  (bout  April). 

Sediment  deposits  along  the  river  are  conposed  of  clay  sands,  gravels, 
and  some  cobble-sized  stones  evident  along  point  and  middle  bars  in 
that  reach  above  Atenas  De  San  Cristobal.  Through  coastal  plain 
reaches,  the  sediment  deposits  appeared  to  consist  of  clay  sands  along 
the  point  bars  and  mid-stream  islands.  The  erosion  of  some  steep 
mountain  and  hillsides  where  slash-and-burn  type  agricultural 
practices  are  ongoing  is  likely  contributing  a  significant  portion  of 
the  heavy  sediment  load  now  transported  by  the  river. 

Flooding  problems  reportedly  have  been  made  more  severe  by  the  heavy 
sediment  loads  which  have  raised  the  river  bed  and  flood  flow  levels. 
The  filling  of  the  river  bed  with  sediments  has  also  caused  ground 
water  levels  to  rise  to  undesirable  elevations  along  the  flood  plain. 
Through  the  coastal  plain  lowland  reaches,  the  flooding  conditions 
inpact  very  little  agricultural  land,  but  prohibit  the  extension  of 
farming  and  cattle  production  toward  the  north  from  the  higher  portion 
of  the  basin.  As  was  previously  stated,  the  soils  are  very  rich  in 
the  lower  flood  plain  and  the  officials  of  both  SEOCPT  and  INA  would 
like  to  expand  agricultural  production  into  this  region. 


Sector  4  -  Rio  San  The  limits  of  this  north  coast  sector  extend 

from  near  the  Rosita  settlement  on  the  west  to  near  Salado  Barra  to 


the  east,  a  distance  of  approximately  21  kilometers.  From  salado 
Barra  on  the  Caribbean  Sea  the  sector  extends  southward  about  13 
kilometers  to  the  mountains.  Cordillera  Nocbre  De  Dios,  then  test- 
southwesterly  along  the  mountain  base  about  29  kilometers  to  near 
Lombardia,  and  then  northerly  along  an  arm  of  the  same  mountain  range 
for  about  23  kilometers  to  the  Caribbean  Sea  near  Rosita. 

The  river  alignments  are  relatively  straight  within  this  Sector. 
Eight  rivers,  including  the  Rio  San  Juan,  flow  in  well-defined  shallow 
channels  northerly  across  the  coastal  plain.  The  rivers'  discharge 
into  the  Caribbean  Sea  is  through  three  well-defined  outlet  channels, 
with  one  of  these  river  channels  terminating  in  a  wooded  lowland  area. 
One  of  the  outlets  also  serves  to  drain  a  large  lagoon.  All  three 
outlets  are  interconnected  by  lagoon-type  water  bodies  and  small 
navigable  channels  (shallow  depths)  which  are  located  behind  the 
coastal  berm  and  parallel  to  the  shore.  During  periods  of  lew  flew, 
as  in  other  north  coast  areas,  the  outlets  are  sealed  by  the  sandy 
littoral  deposits  which  extend  across  the  openings,  periodically 
blocking  discharge  into  the  sea. 

Sediments  carried  by  the  rivers  vary  from  fine  suspended  materials  to 
cobbles  which  are  carried  only  along  the  headwater  streams  which 
originate  in  the  mountains  to  the  south  and  west.  This  area  receives 
some  of  the  highest  average  annual  and  peak  rainfall  amounts  along  the 
entire  north  coast.  The  coarser  sediments,  cobbles  and  gravels,  are 
deposited  when  the  steep  mountain  streams  initially  encounter  the 
flatter  slopes  of  the  coastal  plain  rivers  and  streams.  The  sands  are 
carried  further  toward  the  coast.  Some  suspended  sediments  are 
deposited  over  the  lowlands  when  the  rivers  flood.  During  low 
rainfall  periods  when  the  outlets  are  blocked,  little  or  no  flow  is 
discharged  into  the  sea.  During  the  peak  portion  of  the  rainy  season, 
when  the  basin  outflow  significantly  increases,  sufficient  flow  energy 
is  available  to  erode  the  plugs  and  maintain  flew  into  the  Caribbean. 


I 

$ 

5s 


it 


Flooding  in  the  basin  affects  the  extremely  limited  existing 
agricultural  efforts  on  the  coastal  plain.  The  raising  of  cattle  and 
some  crops  are  attempted,  but  flooding  often  forces  the  campos inos  to 
retreat  to  high  ground.  In  the  steeper  hills  and  mountain  sides, 
slash-and-bum  agricultural  practices  are  employed  without  fear  of 
flooding.  Most  agricultural  areas  are  located  along  the  southern 
portion  of  the  coastal  plain  along  the  higher  lands  near  the 
mountains.  At  the  town  of  La  Masica,  the  Honduran  Department  of 
Agriculture  (INA)  is  experimenting  with  growing  a  new  type  of  coffee 
and  cocoa.  The  new  coffee  plant  does  not  require  a  lot  of  shade,  as 
do  typical  native  coffees,  and  can  be  grown  on  flat  lands  (not 
providing  the  degree  of  shade  available  on  the  steep  slopes  of  the 
mountains) .  Much  of  the  northern  portion  of  the  flood  plain  is  low 
and  wooded  or  marshy.  This  Sector  has  existing  infrastructure  (roads 
and  railroads)  and  exceptionally  good  soils  suitable  for  many  types  of 
crops;  therefore,  both  INA  and  SEOOPT  feel  it  should  be  developed. 

Sector  6  -  Rio  Aouan.  The  major  river  within  the  Aguan  Valley  is  the 
Rio  Aguan  which  discharges  into  the  Caribbean  Sea  at  the  central  north 
coast  town  of  Santa  Rosa  De  Aguan.  The  Rio  Aguan  basin  extends  from 
the  coast  in  a  west-southwesterly  direction  a  distance  of  about  225 
kilometers  and  is  bounded  by  steep  mountain  ranges  on  both  the  north 
and  south.  Both  the  Cordillera  Ncnbre  De  Dios  to  the  north  and  the 
Sierra  La  Esperanza  to  the  south  have  peaks  that  exceed  1200  meters  in 
elevation.  The  drainage  area  of  the  Rio  Aguan  at  Durango  is 
approximately  10,300  square  kilometers,  with  the  upper  Aguan  (above 
Saba)  draining  an  area  of  about  7,545  square  kilometers.  The  Aguan 
Valley  itself  extends  from  San  Lorenzo  to  the  sea  outlet  at  Santa  Rosa 
De  Aguan,  a  total  distance  of  about  160  kilometers,  and  with  a  maximum 
width  of  about  15  kilometers. 

The  Aguan  River  originates  above  the  Yoro  Valley  in  the  El  Pijol 
Mountain  Range  and  picks  up  a  large  number  of  tributaries  in  its 


meandering  course  to  the  Caribbean  Sea  (a  thalweg  distance  of 
approximately  395  kilometers).  The  Yaguala  River  and  the  Maine  River 
are  its  principal  tributaries,  with  catchment  areas  of  1,835  square 
kilometers  and  2,096  square  kilometers,  respectively.  Within  the 
lower  portion  of  the  basin,  two  other  rivers,  which  act  as 
distributaries  under  high  flow  conditions,  drain  small  sub-basins  into 
the  sea.  The  Rio  Chapaugua  discharges  into  the  Caribbean  sea  about 
4.5  kilometers  west-northwest  of  the  Rio  Aguan  mouth.  The  other 
river,  Rio  Limon,  flows  into  the  sea  about  19  kilometers  to  the  east- 
southeast  near  the  town  of  Limon. 

The  mean  annual  rainfall  varies  from  about  900  nm  in  the  upper  Aguan 
to  about  2,500  nm  in  the  lower  Aguan.  The  mean  annual  flow  in  the 
Aguan  at  Saba,  for  the  period  from  1981  to  1983,  is  about  140  cubic 
meters  per  second,  with  monthly  variations  reflecting  the  very 
seasonal  rainfall  pattern.  The  maximum  mean  daily  flow  was  2,020 
cubic  meters  per  second  (occurring  in  Novenber  1980) ,  and  the  minimum 
mean  daily  flew  was  11  cubic  meters  per  second  (occurred  in  May  1983) . 
Therefore,  the  river  is  extremely  low  during  the  months  from  about 
January  to  April,  with  floods  most  likely  between  the  months  from 
September  to  December. 

In  the  upper  portion  of  the  Aguan  Valley,  the  Rio  Aguan  bed  slope  is 
steep  with  the  river  having  a  braided  channel.  That  type  channel  has 
a  low-flow  channel  that  is  divided  into  several  smaller  channels 
through  many  flow  reaches.  During  higher  flow  stages,  the  flow  often 
takes  a  different  path  as  the  low-water  islands  and  bars  are 
overtopped.  Through  the  middle  reaches  of  the  river,  the  bed  slope  is 
more  mild  and  the  channel  meander  with  point  and  middle  bars  in 
evidence.  Along  the  lower  reaches,  the  bed  slope  is  flat  and  the 
channel  very  sinuous  with  frequent  point  bars. 
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Tributary  streams  of  the  Rio  Aguan  originate  in  the  mountains  and  flow 
varying  distances  across  the  valley  to  the  river.  Because  of  their 
steep  channel  slopes,  the  tributary  streams  are  capable  of 
transporting  large  quantities  of  sediment  with  sizes  sometimes  greater 
than  cobblestones.  Most  of  the  coarser  materials  are  deposited  when 
the  streams  reach  the  flatter  slopes  at  the  valley  floor.  In  the 
upper  basin  sane  materials  up  to  cobble  size  reach  the  main  channel 
and  other  smaller  sediments  are  deposited  along  the  bars  and  islands. 
Through  the  middle  portion  of  the  Aguan  Valley,  from  the  City  of 
Olanchito  to  Saba,  sediments  reaching  the  river  are  not  as  coarse  as 
the  upper  river  deposits.  Because  of  the  increased  valley  width,  and 
lower  bed  slopes  in  both  the  tributaries  and  main  channel,  coarser 
sediments  are  deposited  prior  to  reaching  the  Rio  Aguan  main  stem. 
Insufficient  flow  energy  is  available  to  transport  the  larger 
sediments. 

Along  the  lower  sinuous  reaches,  from  about  Saba  to  the  river  mouth, 
where  the  valley  is  widest  and  the  bed  slope  of  the  tributaries  and 
main  stem  are  flattest,  the  tributary  streams  contribute  sediments  in 
the  smaller  grain  sizes.  Also,  through  this  reach  the  river  top  banks 
are  lower  than  along  the  other  reaches. 

The  slash-and-bum  agricultural  practice  observed  within  other  basins 
is  also  much  in  evidence  along  the  mountains  and  hills  which  surround 
the  Aguan  Valley.  Erosion  of  these  steep  denuded  areas  has 
contributed  a  significant  portion  of  the  sediment  load  which  annually 
is  transported  within  the  basins  water  courses.  Excessive  sediment 
load  will  raise  stream  bed  levels  and  thereby  increase  flooding 
potential,  as  well  as  spread  undesirable  sediments  over  highly 
productive  agricultural  lands.  Cessation  of  the  slash-and-bum 
practice  and  either  natural  or  man-aided  restoration  would  in  time 
reduce  the  sediment  load  entering  the  basin  drainage  system,  but 
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existing  sediment  deposits  throughout  the  water  courses  could  present 
problems  for  many  years.  The  Honduran  Forestry  Agency,  under  the 
Department  of  Natural  Resources,  has  begun  several  initiatives  to 
eliminate  slash-and-bum  practices  and  reforest  some  areas.  Also,  the 
team  was  told  that  seme  foreign  private  groups  have  begun  to  assist  in 
these  reforestation  projects  (one  was  reportedly  underway  in  a  portion 
of  the  upper  Rio  Aguan  basin) . 

Flooding  problems  within  the  Aguan  Valley  are  most  severe  in  the  lower 
reaches  where  agricultural  damage  is  sustained  primarily  from  the 
duration  of  flooding  (Oil  Palm  is  damaged  by  water  over  its  roots  for 
more  than  about  three  days).  Flooding  through  the  steeper  upper 
reaches  is  more  flashy  in  nature  with  the  flood  waters  and  excessive 
groundwater  more  quickly  drained  to  the  main  stem  channel.  Flood  flow 
velocities  can  cause  crop  damage  at  any  location  depending  on  the 
crops  physical  nature  (when  banana  plants  have  fruit  they  are  easily 
pushed  over  by  flow  velocity).  Along  the  lower  reach  where  the  flew 
is  more  sluggish,  flood  duration  can  exceed  five  days.  These  lengthy 
durations  damage  or  severely  stresses  most  agricultural  crops  so 
inundated.  Groundrater  can  also  be  a  problem  in  this  reach  as  it  is 
naturally  high,  and  can  remain  at  crop  damaging  levels  because  of  the 
longer  dewatering  period  of  this  flatter  land. 

Crops  grown  over  the  middle  and  upper  basin  include  sugar  cane, 
citrus,  com,  banana,  and  African  palm.  Throughout  the  valley  water 
problems  vary,  with  irrigation  required  during  the  dry  months  at 
certain  locations  and  dewatering  systems  needed  at  other  locations 
during  the  wet  season. 

Flood  problems  within  the  Rio  Chapagua  and  Rio  Limon  sub-basins  are 
limited  because  of  the  sparse  population  and  limited  agricultural 
development.  In  some  areas  crops  such  as  com  and  banana  are  raised, 
but  the  primarily  agricultural  activity  is  cattle  raising  on  the  flat 
and  lew  available  pasture  lands. 


The  consideration  of  flood  damage  reduction  alternatives  for  each 
sector  of  the  north  coast  study  area  was  targeted  at  the 
identification  of  plans  which  were  inpleroen  table  and  feasible  from  an 
economic,  engineering,  and  sociological  viewpoint.  Because  a 
reconnaissance  study  is  an  abbreviated  effort,  directed  primarily  at 
determining  if  further  more  detailed  investigations  will  be  continued 
under  a  feasibility  study  effort,  quantified  evaluation  of  all 
possible  alternative  plans  was  not  performed.  But  sane  consideration 
was  given  to  the  appropriateness  of  a  wide  array  of  flood  damage 
reduction  options.  Shown  in  Figure  2  is  a  listing  of  the  many  options 
which  should  be  considered  for  flood  damage  reduction.  The  measures 
shown  in  this  figure  fall  into  one  of  three  action  categories:  those 
that  modify  flooding;  those  that  modify  the  floodplain?  and  those  that 
modify  only  the  economic  effects  of  flooding.  The  first  category 
includes  those  measures  commonly  termed  as  "structural"  and  the  latter 
two  categories  include  measures  commonly  termed  as  "nonstructural." 

The  first  step  in  the  consideration  of  damage  reduction  alternatives 
performed  in  this  study  included  a  review  of  the  individual  flood 
control  measures  shewn  in  Figure  2.  Many  of  the  measures  shown  were 
eliminated  from  quantitative  consideration  due  to  obviously 
unfavorable  social,  economic,  enviromental,  and  engineering  factors; 
or  because  such  measures  have  already  been  implemented.  The  following 
paragraphs  discuss  each  measure  type  and  its  applicability  to  north 
coast  flood  problems.  Each  of  the  measures  considered  by  the  MDO  team 
were  also  discussed  with  officials  of  SBOOPT  while  in  Honduras. 

Nonstructural  measures  do  not  attempt  to  reduce  or  eliminate  flood 
water  levels.  They  are  directed  toward  lessening  the  damaging  effects 
of  floods  by  such  means  as  regulating  future  development,  flood 
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proofing  of  damageable  development,  and  temporary  or  permanent 
evacuation  from  the  flood  plain.  Several  nonstructural  measures 
appear  to  offer  some  low  cost,  and  near-term  implementation 
opportunities  to  reduce  the  inpacts  of  flooding  on  crops,  buildings, 
and  those  who  inhabit  the  floodplains.  These  measures  include: 
modification  of  existing  agricultural  practices  in  such  a  way  as  to 
minimize  inundation  damage;  elimination  of  upper  basin  erosion  and 
therefore  reducing  channel  siltation;  encouragement  of  the  proper 
location  of  homes  to  reduce  the  chance  of  loss  of  life;  provision  of 
flood  warning  and  flood  fighting  capabilities. 

Structural  flood  damage  reduction  measures  are  those  which  modify  the 
flooding  characteristics  of  a  stream  in  such  a  way  as  to  reduce  the 
level  of  losses  resulting  from  inundation  of  floodplain  development. 
Of  the  various  options  listed  in  Figure  2,  three  basic  types  of 
measures  were  considered  during  this  reconnaissance  study:  levees, 
stream  diversion,  and  channel  modification. 

Levees  are  generally  constructed  parallel  to  the  stream  and  tie  into 
high  ground  at  each  end,  or  circle  the  area  to  be  protected  if  the 
terrain  is  not  suitable  for  connecting  the  levee  into  higher  ground. 
In  addition,  ponding  areas,  pumping  stations,  and  other  pertinent 
drainage  structures  are  necessary  to  remove  interior  runoff  from 
behind  the  line  of  protection.  Given  the  extremely  large  volumes  of 
runoff  in  each  of  the  six  sectors  and  the  very  flat  and  wide 
floodplains  in  the  dcwnstream  river  reaches,  levee  construction  seems 
to  be  an  obvious  structural  option  for  detailed  consideration.  Due  to 
the  complex  array  of  irrigation  and  tributary  channels,  evaluation  of 
the  need  for  secondary  levees  and  interior  drainage  provisions  would 
involve  extensive  coincidental  hydrologic  analyses. 
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Stream  diversion  has  been  proposed  in  two  of  the  sectors  and  may  offer 
some  economic  advantages  over  channel  enlargement  at  specific 
locations  within  each  river  basin.  This  topic  will  be  discussed  later 
with  respect  to  specific  alternative  plans  identified  for  each  sector. 

Channel  modification  is  effective  in  reducing  flood  stages  on  most 
streams.  Enlargement  of  the  channel  and  modification  of  bridges  and 
other  flow  inpediments  provide  a  more  effective  outlet  for  flood  flows 
and#  therefore#  reduce  the  stages  of  floods.  The  amount  of  stage 
reduction  depends  on  the  magnitude  of  enlargement  to  the  channel  and 
the  flow  efficiency  of  other  modifications.  Channel  enlargement 
should  be  considered  in  the  Dlua  and  Aguan  Basins  with  any  further 
detailed  study  of  flooding  which  allows  hydraulic  computer  modeling 
(such  as  that  performed  by  the  Corps  using  HEC-1  and  HBC-2) .  Channel 
enlargement  in  river  reaches  from  the  mouths  upstream  for  a  distance 
of  about  50  kilometers  (30  miles)  may  be  beneficial  in  conjunction 
with  several  other  measures  such  as  levees  and/or  flow  diversion. 

Reservoirs  located  in  the  upper  watersheds  of  rivers  are  often 
effective  in  reducing  flood  damages  by  temporarily  storing  rainfall 
runoff  and  releasing  the  water  slowly#  allowing  water  downstream  to 
enter  the  channel  and  flew  out  ahead  of  the  stored  water.  With  basins 
as  large  as  those  along  the  north  coast  of  Honduras#  these  type 
structures  would  probably  have  to  be  multipurpose  in  design  to 
approach  economic  feasibility.  Given  the  lack  of  a  high  degree  of 
upstream  urbanization,  and  therefore  a  lack  of  upstream  navigation 
need#  coupled  with  the  fact  that  all  existing  and  future  hydropower 
needs  are  met  with  the  El  Cajon  project  (200-mete r-high  multipurpose 
concrete  arch  dam  on  the  Rio  Ccmayagua  near  the  confluence  with  the 
Rio  Sulaco  in  the  upper  Ulua  Basin)  #  economic  justification  of 
multipurpose  dams  could  only  be  provided  by  the  remaining  purposes  of 
flood  control  and  water  supply.  At  the  present  time,  these  two 
purposes  alone  would  probably  not  provide  the  magnitude  of  economic 


benefits  required  for  large  multipurpose  project  feasibility. 
Therefore,  for  the  purpose  of  this  reconnaissance  study,  no  further 
consideration  was  given  to  new  reservoirs  as  a  flood  control 
alternative. 

Alternatives  appropriate  in  each  specific  river  basin  and  river  reach 
are  discussed  in  the  next  paragraphs  along  with  a  preliminary 
assesanent  of  their  effectiveness. 

Sector  One.  The  primary  problem  in  Sector  One  is  the  large  amount  of 
sediment  carried  by  the  Rio  Choloma  into  the  river  reaches  and  flat 
lands  downstream  of  the  Carreteria  Bufalo  Cortes  bridge  crossing  at 
the  town  of  Choloma.  This  area  is  shown  in  detail  in  Figure  3. 
Extremely  large  areas  of  the  mountainous  upstream  sub-basin  of  the  Rio 
La  Jutosa  (a  major  tributary  of  the  Rio  Choloma),  and  the  upper  Rio 
Choloma  itself,  have  been  denuded  by  previous  slash-and-burn  fanning. 
These  campesino  farmers  are  currently  being  relocated  to  the  rich 
agricultural  lands  in  the  lower  Choloma  basin  areas  within  the  Sula 
Valley  (a  similar  program  was  successfully  employed  in  the  basins 
upstream  from  San  Pedro  Sula).  In  addition  to  this  initiative,  a 
total  of  nine  sediment  dams  are  planned  for  the  upper  basin.  One  of 
the  four  dams  planned  for  the  Rio  La  Jutosa  in  the  vicinity  of  the 
town  of  El  Portillo  has  been  constructed  by  SECOPT.  This  dam  was 
inspected  by  the  Corps  team  in  the  field  on  27  January  1988. 
Photographs  of  the  dam  are  shown  in  the  rear  of  this  report  on  Plate 
No.  23.  Ihe  design  of  this  dam  is  typical  of  the  remaining  eight  to 
be  constructed.  SECOPT  is  to  be  applauded  for  the  quality  of  their 
work  in  this  area  and  for  having  the  vision  to  initiate  such  measures. 
The  dam  is  functioning  as  designed.  This  can  be  witnessed  by  the 
extremely  coarse  nature  of  the  downstream  river  bed  cobblestone 
sediments  and  the  clarity  of  the  water  it  carries.  Revegetation  is 
naturally  occurring  in  some  of  the  previously  denuded  upper  basin 
areas,  but  could  be  accelerated  by  reforestation  work. 


The  Choloma  Basin  downstream  from  the  town  of  Choloma  is  now  being 
fanned  by  large  nurrbers  of  canpesinos,  many  of  whom  have  located  there 
from  the  mountains  which  lie  to  the  west  of  both  San  Pedro  Sula  and 
Choloma.  These  families  have  experienced  frequent  and  severe  losses 
due  to  flooding.  They,  as  well  as  those  who  live  in  the  town  of 
Choloma,  would  benefit  greatly  from  structural  flood  control  on  the 
river.  The  previously  mentioned  bridge  at  Choloma  provides  for  the 
crossing  of  the  only  major  Federal  road  (Hwy  1)  that  connects  the 
inportant  seaport  at  Puerto  Cortes  with  the  industrial  center  of  San 
Pedro  Sula.  During  the  flooding  associated  with  Hurricane  Fifi  in 
1974,  it  was  reported  that  this  bridge  was  washed  out  and  about  10,000 
people  in  the  Choloma  area  lost  their  lives. 

SE00PT  has  given  the  completion  of  flood  control  measures  in  Sector 
One  their  first  priority,  and  the  Corps'  team  concurs  in  this 
decision. 

Specific  measures  the  team  considers  appropriate  in  Sector  One  are: 

-  Reforestation  of  upper  basin  areas 

-  Completion  of  the  remaining  eight  sediment  dams 

-  Construction  of  levees  and  channel  enlargement  from  a  point 
upstream  of  the  Choloma  bridge  (about  3  kilometers  upstream)  to 
a  point  about  due  east  of  the  town  of  Quebrada  Seca  (about  9 
kilometers  downstream  from  the  bridge  at  Choloma) . 

The  channel  enlargement  could  be  constructed  using  draglines  (the 
river  is  not  deep  enough  for  hydraulic  dredges).  The  material  removed 
from  the  riverbed  would  be  used  to  construct  levees  on  both  banks,  and 
appears  suitable  for  levee  construction.  A  large  width  between  the 
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levees  should  be  provided  (about  400  meters).  This  will  allow  the  Rio 
Choloma  channel  to  meander  within  its  natural  band  and  not  undermine 
the  levees.  SEOOPT  proposes  a  trapezoidal  channel  with  dimensions  of 
200  meters  in  bottom  width/  a  depth  of  about  5  meters,  and  side  slopes 
of  3  horizontal  to  1  vertical.  The  levees  would  have  a  top  width  of 
about  4  meters,  with  river-side  side  slopes  of  again  3  on  1,  and 
constructed  to  a  height  of  about  4  meters.  Using  a  total  improved 
channel  length  of  about  12  kilometers,  and  assuming  the  existing 
channel  is  about  30  percent  of  the  inproved  cross  section  results  in  a 
total  estimated  excavation  quantity  of  about  8,600,000  cubic  meters. 
It  is  pertinent  to  stress  that  these  dimensions  and  excavation 
quantities  are  very  approximate,  and  do  not  constitute  a 
recommendation  by  the  Corps  of  Engineers.  Before  the  most  cost 
effective  design  could  be  established,  detailed  hydrologic  and 
hydraulic  modeling  combined  with  an  up-to-date  agricultural  flood 
damage  model  would  be  required.  Notwithstanding  this  fact,  the  sizing 
of  this  channel  and  associated  levee  work  appears  to  the  team  to  be 
reasonable  given  the  basin  characteristics  and  regional  rainfall 
patterns  (see  Appendix  B,  Section  C) . 

Considering  the  quantity  of  material  to  be  excavated  and  the 
compaction  requirements  for  levees  of  this  type,  a  very  rough 
approximation  of  cost  for  the  described  work  would  be  about 
$80,000,000. 

Sector  Two.  The  primary  problem  in  Sector  Two  is  the  reduced  channel 
cross  section  of  the  Rio  Ulua  downstream  from  the  Canal  Melcher,  and 
the  backwater  effects  on  the  Rio  Charnel econ  caused  by  the  large  volume 
of  flow  currently  carried  in  Canal  Melcher.  SECOPT  proposes  to 
construct  a  flow  control  structure  on  Canal  Melcher  that  will  only 
allow  a  small  quantity  of  Rio  Ulua  flood  water  to  enter.  This 
structure  will  allow  the  Rio  Ulua  downstream  of  the  canal  to  reclaim 
its  original  flew  regime.  In  order  to  eliminate  intensified  flooding 
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on  the  Ulua  upstream  from  the  control  structure,  the  original  Ulua 
channel  dimensions  will  require  reestablishment.  Once  this  is 
accomplished,  probably  by  hydraulic  dredge,  the  new  flows  will  tend  to 
carry  sediments  on  to  the  Caribbean;  but  periodic  dredging  at  the 
mouth  of  the  river,  and  upstream  for  scce  unknown  distance,  will  still 
be  required. 

It  is  interesting  to  note  that  Canal  Melcher  discharges  the  combined 
flow  of  about  two  thirds  of  the  Rio  Dlua  and  the  Rio  Charnel econ  into  a 
second  canal  which  parallels  the  two  rivers  and  flows  in  a  northerly 
direction  to  enter  the  Caribbean  at  the  mouth  of  the  Charnel econ.  This 
canal  (Canal  Del  Cruce)  has  essentially  taken  over  all  the  flew  of  the 
old  Charnel  econ  channel  downstream  from  a  point  about  one-half  the  way 
between  the  villages  of  Earacoa  and  Campana.  As  was  mentioned 
previously,  it  provides  a  straight  and  shorter  (therefore  steeper) 
route  to  the  Caribbean  than  the  original  Rio  Chamelecon  channel.  The 
old  original  Rio  Chamelecon  channel  only  carries  significant  flow  when 
extremely  large  floods  occur.  SBCOPT  and  others  with  a  knowledge  of 
these  waters  report  that  the  mouth  of  Canal  Del  Cruce  (and  therefore 
the  mouth  of  the  Rio  Chamelecon)  carries  enough  flew  to  remain  open  to 
the  Caribbean  all  year  round,  and  is  not  plugged  by  net  westward 
littoral  drift  during  the  dry  season  like  other  north  coast  rivers. 
Canal  Del  Cruce  was  also  built  by  the  Tela  Railroad  Company.  No  one 
could  recall  the  exact  year  either  canal  was  constructed.  Maps 
compiled  in  1969  show  Canal  Melcher,  but  not  Canal  Del  Cruce.  Maps 
dated  1981  shew  Canal  Del  Cruce  and  Canal  Melcher.  Canal  Del  Cruce 
was  excavated  through  the  lew  mangrove  swairp  (known  as  the  Pantanos) 
with  a  width  of  about  150  meters  and  a  depth  of  between  5  and  10 
meters. 

In  considering  the  flat,  swanpy  nature  of  the  floodplain  in  this  area 
of  the  Sula  Valley  (nuch  like  South  Louisiana),  and  the  large  volumes 
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of  flood  flows,  the  only  structural  alternatives  that  appear  practical 
are  levees  or  channel  enlargement.  Levees  below  Canal  Melcher  would 
only  aggravate  the  current  backwater  problems  and  would  not  allow 
cultivation  of  the  swampy  lands  without  extensive  investment  in  canals 
and  drainage  works  to  lower  the  groundwater.  The  proposal  of  SECOPT 
to  construct  a  flow  control  structure  and  reestablish  the  Rio  Ulua 
channel  dimensions  may  be  the  best  alternative  available. 
Implementation  of  this  alternative  is  discussed  later  in  this  report. 

There  are  a  number  of  existing  dams  in  the  upper  basin  of  the  Rio  Ulua 
(El  Cajon  mentioned  previously  and  several  other  dams  on  tributary 
rivers  of  the  Ulua) .  The  operation  of  these  dams  should  be  examined 
during  any  further  detailed  study,  as  a  means  to  attenuate  flood 
peaks.  But,  these  dams  would  not  have  large  effects  on  the  very  low 
flat  reaches  of  either  river  in  the  vicinity  of  Canal  Melcher. 

Sector  Three.  The  condition  of  the  Rio  Lean  along  its  lower  reaches 
from  about  the  town  of  Santa  Maria  (where  several  major  tributaries 
alter  the  river) ,  downstream  to  its  mouth  at  Colorado,  is  very  dynamic 
and  exhibits  all  the  stages  of  a  highly  unstable  meandering  alluvial 
channel.  A  braided  channel  with  cut-offs  forming,  rapidly  eroding 
banks,  and  relatively  no  depth,  does  not  lend  itself  well  to 
traditional  structural  flood  control  measures.  The  team  agreed  that 
controlling  the  flood  problem  and  lowering  the  ground  water  table  in 
this  long  narrow  basin  would  require  levels  of  investment  and 
expenditure  of  resources  far  in  excess  of  the  benefits  to  currently  be 
gained.  Before  this  problem  is  undertaken,  all  other  uncultivated 
agriculturally  suitable  land  should  be  developed.  In  other  words,  the 
nonstructural  solution  of  avoiding  the  floodplain  is  the  oest  approach 
in  this  dynamic  circumstance. 
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Sector  Four.  -  The  largest  rivers  in  Sector  Four  are  the  Rio  San  Juan 
and  Rio  Cuero.  Both  have  headwaters  and  large  portions  of  their 
drainage  basins  in  the  steep  mountains  of  the  Cordillera  Nonbre  De 
Dios.  The  flood  problems  within  this  Sector  stem  from  the  conbination 
of  these  steep,  flashy,  upper  basin  areas  with  the  wide  flat  alluvial 
basin  outlets  to  the  Caribbean.  As  in  the  other  north  coast  sectors, 
the  most  appropriate  structural  flood  control  measures  appear  to  be 
channel  enlargement  and  levee  construction.  This  Sector  could  be 
developed  for  agriculture  by  constructing  levees  with  excavated 
channel  materials,  and  providing  the  necessary  interior  drainage.  The 
construction  of  ring  levees  in  the  regions  of  the  floodplain  around  La 
Masica  would  seem  a  logical  place  to  start.  With  successful  farm 
operations  in  these  areas,  the  project  works  could  be  extended  north 
farther  down  the  basin  toward  the  Caribbean.  To  dredge  the  mouths  of 
these  rivers  (the  Rio  Quebrada  del  Higueral,  Manga  del  Rio  San  Juan, 
Rio  San  Juan,  Rio  Cuero,  and  Rio  Limon)  upstream  to  the  foothills  of 
the  Cordillera  Nonbre  De  Dios  would  be  extremely  costly  and  should  not 
be  done  without  initiation  and  evaluation  of  pilot  projects  combined 
with  extensive  economic  analyses  of  alternative  plans.  Dredging  or 
excavation  by  dragline  of  the  five  river  channels  in  Sector  Four  would 
require  some  100  kilometers  of  primary  channel  work  conbined  with 
about  75  kilometers  of  secondary  channel  work.  SBCOPT  estimated  this 
to  be  approximately  77,400,000  cubic  meters  (101,239,200  cubic  yards) 
of  material.  Dredging  this  amount  of  material,  along  with  some 
unknown  amount  of  annual  maintenance  material  would  be  cost 
prohibitive. 

Sector  Six.  -  In  previous  studies  of  the  Aguan  Valley  numerous 
reccnmendations  have  been  made  for  the  construction  of  many  different 
types  of  water  resources  improvements.  Some  of  the  purposes  served 
include:  irrigation,  agricultural  drainage,  hydroelectric  power 
generation,  and  flood  control.  Reccrmendations  for  flood  control  have 
consisted  of  a  wide  array  of  measures,  such  as:  the  enlargement  of 
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the  Rio  Aguan  channel  from  its  mouth  upstream  to  the  vicinity  of  the 
Rio  Marne  (a  major  tributary  just  downstream  from  Olanchito) ;  the 
construction  of  levees  on  both  sides  of  the  river  from  the  Durango 
Bridge  (near  Corocito)  upstream  to  the  vicinity  of  Saba;  the 
construction  of  several  diversions  of  tributary  flows  along  new 
alignments  at  the  towns  of  Isleta,  Salaraa,  and  Corocito;  the 
construction  of  a  large  diversion  of  flow  from  the  main  Rio  Aguan 
channel,  in  the  vicinity  of  the  town  of  Corocito,  into  the  Rio 
Chapagua;  the  construction  of  a  right  overbank  (southside)  floodway 
near  the  Trujillo  Road  bridge  crossing  with  approximate  dimensions  of 
one  kilometer  wide  by  eight  kilometers  long,  designed  to  divert  the 
entire  flow  of  the  Rio  Corocito  (a  major  tributary  to  the  Aguan)  into 
the  Rio  Bonito  and  Rio  Limon  basins;  and  lastly,  the  construction  of 
seven  major  dams  (the  Los  Encuentros  Dean  and  Pueblo  Viejo  Dam  on  the 
Rio  Marne;  the  Loma  Zope  Dam  on  the  Rio  Yaguala;  the  Cerro  De  La  Puerta 
Dam,  the  Higuera  Dam,  and  the  Tepusteca  Dam  on  the  Rio  Aguan;  and  the 
Per  icon  Dam  on  the  Rio  Yaguala.  Five  of  these  proposed  dams  would 
contain  hydroelectric  power  generation  capability:  Los  Encuentros  Dam 
5.9  Mw  of  firm  annual  energy,  27  Mw  of  installed  capacity;  Pueblo 
Viejo  Dam  3.6  Mw  of  firm  annual  energy,  14.1  Mw  of  installed  capacity; 
Loma  Zope  Dam  13.6  Mw  of  firm  annual  energy,  52.0  Mw  of  installed 
capacity;  Pericon  Dam  3.0  Mw  of  firm  annual  energy,  16.6  Mw  of 
installed  capacity;  and  the  Cerro  De  La  Puerta  Dam  3.2  Mw  of  firm 
annual  energy,  18.4  Mw  of  installed  capacity.  None  of  these  dams  have 
ever  been  constructed. 

SBOOPT  is  currently  considering  the  use  of  a  hydraulic  dredge  to 
remove  existing  channel  siltation  from  the  mouth  of  the  Rio  Aguan 
upstream  for  a  distance  of  approximately  24  kilometers  to  the  Durango 
Bridge.  This  work  would  include  realigning  the  channel  for  a 
straighter  flew  pattern  and  moving  its  mouth  about  10  kilometers  to 
the  east  of  its  existing  location.  The  existing  channel  thalweg 
elevation  at  the  Durango  Bridge  is  at  about  8  meters  above  sea  level. 
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At  the  mouth  (when  not  closed  by  littoral  drift) ,  the  thalweg 
elevation  is  about  1  meter  below  sea  level.  Using  these  elevations 
from  the  1983  study  of  the  Rio  Aguan  by  Sir  William  Barcrow  and 
Partners,  and  a  total  thalweg  distance  from  the  Durango  Bridge  to  the 
river  mouth  of  about  61  kilometers,  results  in  a  confuted  bottom  slope 
of  about  0.00013.  The  channel  is  steeper  upstream  from  the  bridge. 
Top  bank  elevations  at  the  Durango  Bridge  are  about  13  meters  above 
sea  level  and  about  1  to  2  meters  at  the  mouth.  Considering  the 
extremely  small  slope  of  both  the  existing  channel  bottom  and  adjacent 
floodplain  lands,  and  the  ext  rarely  large  flood  volumes  and  flow  rates 
on  the  Aguan  at  Durango  Bridge  (Q25  =  816  cubic  meters  per  second, 
PMF  =  21,100  cubic  meters  per  second) ,  yields  the  conclusion  that 
restoring  the  natural  channel  dimensions  will  probably  not  provide  a 
great  deal  of  relief  from  flooding  in  areas  upstream  from  Durango. 


The  Trujillo  Road  crossing  the  Rio  Aguan  floodplain  (and  the  Durango 
Bridge)  is  perched  (elevated  fill)  above  the  natural  ground  by  about  5 
meters  and  acts  essentially  as  a  dam  for  floods  with  a  return  period 
less  frequent  than  about  2  years.  The  Corps'  team  considers  the 
provision  of  additional  relief  bridge  openings  one  of  the  most  cost 
effective  structural  measures  available  to  reduce  upstream  flood 
duration  in  the  lower  Aguan  Valley.  Additional  openings  appear  to  be 
the  most  cost  effective  option,  and  are  likely  to  be  justified  up  to 
about  a  25-year  flood  flew  capacity. 


Previously  mentioned  proposals  to  reduce  flooding  with  the  exception 
of  the  Rio  Corocito  floodway,  have  never  been  constructed. 
Discussions  with  INA  and  SECOPT  officials  indicate  that  all  past 
proposals  suffered  from  the  same  common  flaw.  They  all  required 
enormous  up-front  capital  investments,  and  involved  extensive  long¬ 
term  construction  efforts. 


Additional  flood  flew  openings  in  the  perched  Trujillo  Road  fill  could 
be  added  one  at  a  time  until  the  needed  capacity  has  been  provided. 
This  would  also  allow  periodic  reassessment  of  the  effectiveness  of 
such  measures  and  reduce  unexpected  adverse  effects.  The  specific 
location  and  design  of  these  openings  was  not  determined  by  the  Corps' 
team.  Detailed  topographic  survey  data  (about  0.5  meter  contour 
interval)  would  be  desirable  for  the  siting  of  openings  and  for  use  in 
the  design  of  local  drainage  upstream  from  the  Durango  Bridge. 
Confirmation  of  the  effectiveness  of  additional  relief  openings  should 
be  performed  using  a  two-dimensional  hydraulic  model  (similar  to  the 
Corps,  HEJC-2  model) .  Information  available  in  the  1983  basin  study  by 
Sir  William  Harcrow  and  Partners  would  be  very  helpful,  but  would 
require  some  field  verification.  This  backwater  information,  conbined 
with  recent  aerial  photography  of  the  floodplain  from  the  Durango 
Bridge  upstream  to  Saba  and  agricultural  flood  damage  data  from  INA, 
should  be  used  to  produce  damage-frequency  and  duration-damage  curves 
for  the  floodplain.  These  data  combined  with  estimated  costs  for 
relief  openings  could  be  used  to  assess  cost  effectiveness  prior  to 
and  after  project  inplementation  (monitoring  period) . 

A  word  should  be  said  about  the  current  activities  of  INA,  and 
particularly  with  respect  to  the  lower  Aguan  regional  project, 
Projecto  Bajo  Aguan.  Discussions  between  the  Corps'  team  and  the 
Assistant  Regional  Chief  for  INA,  Sen  or  Rolando  Mendoza  Garay 
(Agronomist  by  education  and  bilingual),  on  several  occasions  revealed 
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n.  The  cooperatives 
and  campo8inos  in  the  valley  are  being  educated  by  INA  to  practice 
what  can  be  termed  "wet  flood  proofing".  They  are  told  to  avoid 
planting  the  very  low  areas  immediately  adjacent  to  the  rivers  with 
crops  that  are  not  flood  resistant  (those  damaged  by  velocity  and 


short  duration  flooding).  Oil  Palm  (African  palm),  a  major  crop  in 
the  valley,  can  withstand  velocity  and  up  to  about  three  days  of 
inundation.  Some  farmers  are  also  using  a  risk -reduct ion  non- 
structural  flood  control  technique.  Senor  Hendoza  has  observed  that 
the  large  and  severely  damaging  floods  in  the  Aguan  occur  on  an 
approximate  cycle  of  about  once  every  10  years.  When  several  years 
have  transpired  without  one  of  these  larger  floods,  the  fanners  are 
advised  that  the  risk  is  increasing  and  that  it  is  becoming  more 
important  to  avoid  the  lowest  areas.  This  is  not  (as  hydrologic 
analysis  has  shown)  always  an  effective  way  to  totally  avoid  damage, 
but  it  does  result  in  some  reduction  of  losses. 


Serious  flood  problems  are  being  experienced  in  all  six  sectors 
identified  by  SECOFT  and  investigated  by  the  Corps'  team.  Both  the 
Rio  Ulua  and  the  Rio  Aguan  basins  are  vital  to  a  robust  Honduran 
agricultural  economy,  and  therefore  the  future  of  Honduras.  Before 
large  investments  are  made  to  expand  agricultural  development  into  new 
basin  areas  along  the  north  coast,  priority  should  be  given  to 
development  of  remaining  less  flood  prone  areas  and  the  enhancement  of 
productivity  in  both  the  Sula  and  Aguan  Valleys.  Current  efforts  bv 


On  the  last  day  of  the  Phase  II  mission  in  Honduras,  the  Corps  team 
met  with  officials  of  SECQPT  and  presented  a  two  prong  approach  to  the 
alleviation  of  north  coast  flood  problems.  The  following  paragraphs 
describe  both  the  early  action  plan  and  a  future  action  plan  presented 
to  SECOFT. 


Early  Action  Plan  -  The  early  action  plan  consists  of  two  elements: 
the  establishment  of  an  interagency  planning  team  and  the 
implementation  of  a  flood  warning  system  in  the  Rio  Cholcma  basin. 

Based  on  discussions  the  Corps'  team  had  with  the  many  points  of 
contact  within  the  Honduran  Government,  USAID,  and  private  sector 
consultants,  there  appears  to  be  a  need  for  a  more  unified  effort 
toward  the  use  and  development  of  the  water  and  water-related  land 
resources  of  the  north  coast  rivers.  There  is  a  considerable  amount 
of  data  and  studies  available  on  both  the  Sula  and  Aguan  Valley,  but 
no  real  central  focal  point  for  coordination  and  priority-setting. 
Studies  have  been  performed  for  both  INA  and  SBOQPT,  and  in  some  cases 
these  two  agencies  have  worked  together  with  the  Department  of  Natural 
Resources  (example:  the  study  by  Sir  William  Harcrow  and  Partners 
performed  in  1983  for  the  Rio  Aguan  Basin) .  But  this  study  and  others 
seem  to  have  a  cannon  flaw.  They  all  have  proposed  enormously  costly 
construction  work,  which  in  no  way  reflects  the  available  financial 
resources  of  the  country,  and  have  not  attempted  to  provide  any 
guidance  on  nonstructural  responses.  Basin-wide  studies  should  be 
concluded  with  recommendations  for  programmatic  implementation  of 
phased  construction.  In  other  words,  initial  work  should  focus  on  the 
most  cost-effective  (biggest  retum-on-investment)  project  elements, 
of  those  requiring  capital  investments  which  are  within  sane  range  of 
expected  affordability.  As  these  are  completed  and  productivity 
increases,  etc.,  further  project  construction  could  be  initiated. 

Toward  the  objective  of  establishing  basin-wide  water  resource 
programs  which  reflect  not  only  affordability  but  also  appropriate 
project  priorities,  an  ad  hoc  water  resources  caimission  (interagency 
planning  team)  could  be  formed.  A  tentative  list  of  agencies  that 
should  be  considered  in  the  formation  of  this  caimission  was  developed 
by  the  Corps'  team  and  is  included  in  Appendix  "C"  of  this  report. 


The  broad  makeup  reflects  the  similar  approaches  now  being  taken  in 
the  United  States  to  water  resource  problems  (example:  the  newly 
formed  Inland  Waterway  Users  Board,  which  will  advise  the  Corps  on 
planning  for  changes  and  improvements  to  the  inland  navigation  system 
of  the  United  States) .  Some  of  the  more  key  participants  in  such  a 
commission  would  be  SEEOPT,  DA,  and  MRN. 

As  was  mentioned  earlier,  Sector  One  has  been  given  SECOPT's  top 
priority  for  flood  control.  Flooding  of  the  Rio  Choloma  during 
Hurricane  Fi  Fi  in  1974,  and  again  in  1988,  has  resulted  in  many 
deaths,  as  well  as  annual  losses  of  agricultural  production.  Although 
the  flooding  (velocity)  during  Hurricane  Fi  Fi  washed  away  many  of  the 
homes  in  the  town  of  Choloma,  that  were  constructed  along  low  areas 
near  the  river,  this  type  of  catastrophe  could  occur  again.  Sane 
homes  are  beginning  to  be  built  close  to  the  river  again,  and  as  time 
passes  and  the  memory  of  1974  fades,  more  will  be  built.  Hie  river 
serves  as  a  location  for  drinking  water,  bathing,  washing  garments, 
swimming,  and  gathering.  All  these  activities  sometime  go  on 
sinultaneously,  and  serve  as  a  pressure  to  conviently  locate  nearby. 
Given  the  flashy  nature  of  flooding  on  the  Cholcma  (4  to  6  hours  to 
peak)  some  type  of  flood  warning  system  should  be  installed.  With 
only  a  one  hour  warning  time  many  lives  could  be  saved  (property  could 
not  be  evacuated  in  this  short  time).  Included  in  Appendix  "C", 
Section  "B",  of  this  report  is  a  detailed  description  of  an 
appropriate  type  of  system  and  a  cost  estimate  for  its  implementation. 
The  total  cost  would  be  about  $70,000.  Also  shown  are  illustrations 
of  its  installation. 


Future  Action  Plan.  Future  action  to  reduce  flood  losses  along  the 
north  coast  should  be  evaluated  through  the  preparation  of  detailed 
feasibility  studies.  These  studies  should  contain  not  only 


engineering  analyses  of  hydrology  and  hydraulics,  but  also  detailed 
agricultural  flood  damage  analyses  coupled  with  assessments  of 
financial  feasibility  (financing  methods  and  cost  recovery) .  The 
suggestion  of  the  formation  of  a  water  resources  conmission  should 
assist  in  the  determination  of  multipurpose  project  (infrastructure 
development,  agricultural  improvements,  irrigation,  and  flood  control) 
desirability  and  in  assessing  the  priority  for  specific  flood  control 
projects.  In  the  absence  of  the  formation  of  a  water  resources 
commission,  some  minimum  consultation  on  a  regular  basis  between 
SECOPT,  INA,  MRN,  and  ENP  would  be  very  beneficial  during  project 
planning  and  implementation. 


Utilizing  cooperation  between  SECOPT  INA,  MRN,  and  ENP  the  Corps*  team 
proposes  detail  feasibility  studies  be  made  bv  SECOPT  for  the  purpose 
of  evaluating  three  specific  problem  areas  for  structural  flood 
control  projects:  the  Rio  Choloma  (Sector  One),  the  Rio 
Ulua/Chamelecon  and  Canal  Melcher  (Sector  Two) ,  and  the  Lower  Rio 
Aguan  (Sector  Three) .  Specific  evaluations  should  be  made  of  the 
alternative  plans  outlined  for  those  sectors  in  this  report. 

In  regard  to  the  removal  of  sedimentation  in  the  lower  Rio  Ulua,  and 
the  diversion  of  flow  from  Canal  Melcher  back  into  the  Rio  Ulua,  the 
Corps'  team  proposed  detailed  engineering  analyses  followed  by 
construction  of  a  pilot  plan  and  performance  monitoring. 

Once  detailed  hydraulic  analyses  (modeling)  have  indicated  that  these 
modifications  to  the  flows  in  Canal  Melcher  and  the  Rio  Ulua  will 
function  as  expected,  a  tenporary  blockage  of  flow  into  Canal  Melcher 
and  initial  removal  of  sediment  from  the  lower  Rio  Ulua  could  be 
performed.  Hiis  pilot  plan  would  then  be  followed  by  monitoring  of 
flow  and  sediment  transport  in  both  water  courses  to  determine  its 
actual  effectiveness  in  reducing  backwater  effects,  and  to  assess 
annual  maintenance  quantities  to  be  removed  from  the  lower  Rio  Ulua 
(these  could  be  excessive). 
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The  Corps’  team  discussed  the  utilization  of  a  hydraulic  dredge  to 
remove  the  sediments  blocking  the  lower  Olua  with  SBOQPT  and  ENP,  and 
it  appears  that  this  would  be  the  most  cost  effective  construction 
method.  Honduras  currently  owns  one  large  hydraulic  dredge. 

On  1  February  1988,  the  team  visited  the  Port  Director’s  Office  at 
Puerto  Cortes,  Honduras.  The  Port  owns  an  I HC -Beaver  3300  marine 
pipeline  dredge,  which  has  three  1000-horsepower  motors,  a  suction 
line  diameter  of  700  millimeters  (about  27  inches),  and  can  dredge  to 
a  depth  of  16  meters  (about  45  feet) . 

The  Port  presently  employs  the  dredge  about  2  months  per  year  doing 
annual  maintenance  dredging  of  berthing  areas  at  the  harbor.  During 
the  remainder  of  the  year,  the  dredge  is  utilized  for  land  creation 
work.  According  to  Ingeniero  Mario  Tulio  Raveneau,  Chief  of  ENP 
Dredging  Department,  except  for  the  two  months  of  annual  port 
maintenance  dredging,  the  dredge  could  be  available  to  perform 
dredging  for  flood  control  work.  Be  also  indicated  that  movement  of 
the  dredge  in  the  Caribbean  to  the  mouth  of  the  Dlua,  and  further  down 
the  coast  under  appropriate  weather  conditions,  would  not  be  a 
problem. 

The  dredge  is  equipped  with  2,500  meters  of  pipeline,  which  would  be 
more  than  adequate  for  the  punping  distances  anticipated.  A  typical 
punping  distance  would  be  about  1,000  meters.  At  this  length,  a 
productivity  of  about  1,400  cubic  meters  per  hour  can  be  anticipated 
for  work  in  fine  to  medium  sand,  about  1,300  cubic  meters  per  hour  in 
coarse  sand,  and  about  600  cubic  meters  per  hour  in  coarse  sand  with 
gravel.  Production  curves  are  shown  on  Plates  Nos.  13  and  14. 
Ingeniero  Raveneau  also  indicated  that,  for  the  type  of  sediments 
removed  from  berthing  areas  at  Puerto  Cortes,  the  production  rate  was 
about  800  cubic  meters  per  hour. 
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The  IHC  Beaver  3300  requires  about  2  meters  depth  of  water  for 
flotation.  This  is  equivalent  or  slightly  less  than  average  for 
dredges  of  this  size.  This  dredge  is  anticipated  to  be  very  effective 
for  use  at  river  mouths  and  other  locations  upstream  as  long  as 
adequate  water  depth  is  available. 


The  Honduran  dredqe  could  be  made  available  to  wo 
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rivers  later  this  year  (about  October) .  During  the  meeting  with  Ing 
Raveneau,  he  indicated  that  ENP  has  been  discussing  future  use  of 
their  dredge  with  the  countries  of  Guatemala  and  Costa  Rica.  Current 
land  building  operations  around  Puerto  Cortes  are  expected  to  continue 
for  about  six  to  nine  more  months  with  the  construction  of  a  new  road 
bed  crossing  Lagunma  De  Alvarado.  Following  conpletion  of  this  work 
the  dredge  could  be  used  on  the  Rio  Ulua. 

While  in  Puerto  Cortes,  the  team  learned  that  Texaco,  who  cams  a  pier 
facility  on  the  point  just  west  of  the  ENP  berthing  areas,  annually 
removes  about  100,000  cubic  meters  of  littoral  transport  (sediment) 
during  maintenance  dredging  of  their  tanker  berthing  areas.  Although 
this  is  not  an  exact  measure  of  the  net  westward  littoral  transport 
along  the  north  coast  of  Honduras,  it  is  sane  indicator  of  the  annual 
amount  of  material  which  passes  the  mouths  of  rivers  such  as  the  Rio 
Ulua.  This  data  can  also  provide  some  assessment  of  the  amount  of 
dredging  which  would  be  required  to  maintain  an  opening  to  the 
Caribbean.  Assuming  that  about  25  percent  of  this  volume  may  be 
dredged  at  the  mouth  of  any  river  along  the  north  coast,  would  result 
in  an  estimate  of  25,000  cubic  meters  (32,700  cubic  yards)  of  material 
requiring  removal  each  year.  At  a  cost  of  about  $0.50  per  cubic  yard, 
annual  maintenance  for  any  one  river  mouth  would  total  about  $16,350 
annually.  The  actual  quantity  of  littoral  drift  to  be  dredged 
annually  could  be  vary  considerably,  depending  on  the  flew  conditions 
in  the  river  during  a  given  year,  as  well  as  the  prevailing  wind 
conditions  which  drive  littoral  currents.  Also,  these  quantities 
could  be  reduced  if  it  was  decided  that  dredging  the  mouth  was  only 
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necessary  immediately  prior  to  the  beginning  of  the  rainy  season.  The 
estimation  of  annual  maintenance  dredging  to  maintain  flew  in  these 
rivers  will  be  an  important  element  in  the  ultimate  determination  of 
the  economic  feasibility  of  such  flood  control  measures.  Cnee  flow  is 
reestablished  in  the  Ulua  it  may  scour  and  maintain  itself  to  some 
natural  depth,  as  is  currently  being  experienced  with  Canal  Melcher 
and  Canal  Del  Cruce.  It  was  mentioned  earlier  in  this  report  that  the 
mouth  of  the  Rio  Chamelecon  and  Canal  Del  Cruce  maintains  an  opening 
to  the  Caribbean  all  year. 

A  very  rough  estimate  of  the  cost  of  future  feasibility  studies  which 
would  be  performed  by  the  GOH/SECOPT,  INA,  etc)  to  assess  project 
feasibility  for  each  of  the  three  sectors  was  assembled  by  the  team, 
and  is  shown  below: 


Coordination  (Other  Agencies,  etc) 

Institutional/Financial 

Agricultural/Socioeconondc 

Hydrologic 

Hydraulic 

Geotechnical 

Structural 

Cost  Estimating 

Surveys  and  Mapping 

Study  Management 

Contingencies  (15%) 

Total  Study  Cost 


$  60 

$  40 

$  50 

30 

10 

30 

100 

180 

150 

80 

130 

110 

170 

260 

200 

130 

100 

90 

80 

50 

70 

20 

30 

40 

350 

400 

350 

70 

50 

60 

_ m 

_ m 

170 

$1,250 

$1,440 

$1,320 

The  costs  shown  include  work  to  evaluate  and  design  projects,  and 
prepare  project  plans  and  specifications.  The  total  estimated  cost  for  all 
three  sectors  is  roughly  estimated  at  $4,010,000. 
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During  the  teams  work  in  Honduras,  and  in  later  office  deliberations,  no 
attempt  was  made  to  assess  potentially  significant  adverse  environmental 
inpacts  of  any  structural  alternatives,  or  how  these  stay  be  reduced  and 


avoided.  Again,  it  is  important  to  point  out  that  the  findings  of  this 
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PLATE  11 
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PRODUCTION  CURVES,  HONDURAN  DREDGE 


K! 


PLATE  13 
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Looking  southwest  at  the  mouth  of  the  Rio  Ulua  on  the 
Caribbean.  (Note:  Littoral  drift  bar  indicated  by 
breaking  waves  just  north  of  the  river  mouth). 


Looking  south  at  the  mouth  of  the  Rio 
Ulua  on  the  Caribbean. 
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Looking  north  at  mouth  of  Canal  Melcher  and  Rio  Ulua 
(Canal  Melcher  in  foreground  flows  west). 
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Looking  south  (upstream)  at  Rio  Ulua  in 
the  vicinity  of  Finca  Melcher  (Note: 
Agricultural  levee  on  left  bank). 
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Looking  west  at  the  mouth  of  Canal  Melcher  where  flow 
from  the  Rio  Ulua' enters  (Rio  Ulua  in  foreground  flows 
north  -  to  the  right). 


Looking  south  at  Canal  Melcher  just  west  of  the  town  of 
El  Tapon  (Note;  Erosion  of  south  bank). 
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Looking  east  at  Rio  Chamelecon  in  the  vicinity  of  the 
town  of  Baracoa. 


Looking  south  at  the  Rio  Chamelecon  and 
the  Sula  Valley  from  the  vicinity  of  the 
town  of  Los  Pizotos. 
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Looking  east  at  Rio  Chamelecon  near  the 
coast  and  the  town  of  El  Rondon. 
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Looking  west  at  the  Rio  Lean  channel 
in  the  vicinity  of  the  town  of 
El  Jazmin. 
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Looking  west  at  the  Rio  Lean  channel 
under  flood  conditions  near  Colorado 
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Looking  south  at  the  Rio  San  Juan 
channel  near  the  coast  and  in  the 
vicinity  of  the  town  of  Tierra  Firme. 


Looking  north  (downstream)  at  the 
Rio  San  Juan  channel  and  the 
railroad  bridge  crossing  in  the 
vicinity  of  the  town  of  La  Soledad. 
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Looking  northeast  at  the  plugged  mouth  of  the 
Rio  Chapaqua  on  the  Caribbean. 


Looking  northeast  at  the  point  where  the  Rio 
Chapaqua  crosses  the  north  coast  natural  dune 
line  on  the  Caribbean. 


PLATE  26 


Looking  northeast  at  the  town  of  Santa  Rosa 
De  Aguan  and  the  mouth  of  the  Rio  Aguan. 
(note  the  vegetated  natural  dune  line 
paralleling  the  Caribbean  coastline). 
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Looking  south  across  the  Rio  Aguan  coastal  marsh  just 
downstream  of  the  Durango  Bridge. 


Looking  northeast  at  the  Rio  Aguan  coastal  marsh 
behind  the  vegetated  natural  dune  line  just  upstream 
of  Santa  Rosa  De  Aguan. 


PLATE  28 


Looking  south  at  the  Durango  Bridge  on  the 
Aguan  (Trujillo  to  Corocito  perched  road 
crossing  of  Aguan  floodplain). 


Looking  south  at  the  Rio  Aguan  channel  and 
African  oil  palm  planted  near  the  river  in  the 
vicinity  of  the  town  of  Sinaloa. 


PLATE  30 


Looking  south  at  the  Rio  Aguan  channel  near  Tocoa 
(note  evidence  of  heavy  sediment  loads  carried  by 
the  river). 
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Looking  south  at  the  Rio  Aguan  channel  near  Tocoa 
(note  sediment  deposits). 
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The  following  appendix  is  included  in  this  report  to  provide  a 
record  of  the  field  investigations,  meetings,  points  of  contact,  and 
available  data,  concerning  the  problem  of  north  coast  flooding.  With 
respect  to  the  available  data  listed  in  this  appendix,  much  of  these 
data  are  now  on  file  in  the  Mobile  District,  should  any  future  need 
arise  where  they  may  be  helpful. 

Following  this  page  is  a  copy  of  the  3  November  1986,  letter  frcn 
President  Azcona  Hoyo  to  President  Ronald  Reagan,  which  requested  U.S. 
Government  assistance  with  the  flood  problems  along  the  north  coast  of 
Honduras. 
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November  3rd.*  1986 


Dear  Mr.  President: 

We  nave  learned  that  the  U.S.  Army  Corps  of  Bigineers-New  Or¬ 
leans  Oiatrlct  has  requested  permission  to  Washington  to  assist  .Hon¬ 
duras  in  the  dredging  of  some  of  cur  rivers. 

< 

One  of  the  main  problems  limiting  the  increase  of  agricultural 
production  in  Honduras  is  the  continous  flooding  by  acme  of  our 
rivers,  mainly:  the  Ulua,  Chameleoon,  Lean  and  Aguan  riven. 

Wa  have  spent  important  funds  into  making  studies  to  tackle  the 
problem  of  our  floods  but  the  cost  of  the  project  is  so  high  that  is 
beyond  our  means. 

We  understand  that  the  U.S.  Army  Carps  of  Engineers  in  Mew  Or¬ 
leans  has  son*  dredges  and  other  equipment  that  are  no  longer  needed 
and  can  be  used  to  accmpllsn  part  of  this  project. 

We  request  that  President  Reagan  assist  Honduras  in  this  impor¬ 
tant  project  by  instructing  the  U.S.  Army  Corps  of  B>ginears-Naw  Or¬ 
leans  District  to  undertake  the  project  using  their  technical 
skills,  as  veil  as  their  available  equipment. 

Ihe  additional  land  that  will  be  available  for  agricultural 
purposes  will  help  Honduras  prorate  our  Agrarian  Reform  arid  will  in¬ 
crease  our  agricultural  production  and  exports,  helping  us  to  im¬ 
prove  our  economic  ana  social  situation. 
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Ihe  rivers  flood  same  of  the  best  agricultural  land  in  Hon- 
tJuraa  and  the  assistance  that  the  U.S.A.  can  give  to  Rondures  in 
solving  this  problem  will  bs  highly  appreciated  by  the  people  and 
tne  Government  of  Honduras. 


OF  THE  REPUBLIC  CP  BCtCCRAS 


His  Excellence 
Ronald  Reagan 
President  of  the  United  States  of  America 
The  White  House 
Washington,  D.C. 
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Mom  CTRUSAED  MOBILE  AL//SAMDHV/ 

USCINCSO  QUARRY  HEIOflS  PtV/SCEH// 

INFO:  COMJSWLGP  TEGUCIGALPA  HO// 

AM  EJBASSY  TEGUCIGALPA  HO//LTC  KEITH// 

CDR  USARSO  FT  CLAYTON  PN//90EN-ME// 

CDR  JTF -BRAVO  PALMERCLA  AB  HO//DCS  ENSR// 

DA  WASHINGTON  DC//OSA// 

DA  WASHINGTON  DC//DAEN-ZOVV 
CDR  USAEDSA  ATLANTA  GV/SADEN-M// 

ODE  AREA  OFFICE,  HD  (TELECOPY) //AREA  ENGR// 

UNCLAS 

SUBJ:  NDR3H  ODAST  OF  HONDURAS  DREDGING  STUDY-PHASE  I  AFTER  ACTION 
REPORT 

REF:  MSG  CDRUSAED  MOBILE  AL  161335ZAPR87,  SUBJ:  ASUAN  VALLEY 

DREDGING,  HONDURAS 

1.  PHASE  I  COORDINATION  VISIT  TO  HONDURAS  WAS  COMPLETED  1  MAY  87. 

MEETINGS  WITH  MEMBERS  OF  AM  EMBASSY,  USAID,  AND  HOMO  RAN  GOVERNMENT 

(GOH)  WERE  CONDUCTED  AND  AN  OVERFLIGHT  OF  THE  AGUAN  VALLEY  WAS 


MAJ  WALTER  ENNACO 

EN-M  EXT.  3A16  12  MAY  87 


LTC  LESLIE  A.  ROSE,  DM 


A- 5 


I 

-  i -  ,7  7 

yvMUfa — 

SIMMONS  — 

CLINTON i' 

HUGGINS?*/ 

MUELLER/ 

--rnf+m 

COUEY/ 

DM/ 

p 

UNCLAS 


jswnpronwOTTOw  a  ^  vw  v  *>  v  v  v  v  -  ^  -t  vv.vv.v.v.  v.  .-.-v 


PAGE  2  CP  4 
PERFORMS. 

2.  FDD  DCS  DDIOOT  TWO  PROBLEMS  HDCERDC  PLANNING  AM)  COMPLETION 
OP  THE  IHASE  II  STUDY: 

A.  TECHNICAL  PROBLEM:  THE  RIVER  SYSTEMS  OP  THE  NORTH  COAST  ARE  VERY 
COMPLEX  AND  CONSTANCY  CHANGING.  PAST  STUDIES  OP  TWO  RIVER  BASINS 
HAVE  BEEM  PERFORMED  WHICH  INCLUDE  COMPREHENSIVE  ELANS  AND  RECDMCHD 
FURTHER  SPECIFIC  STUDIES  TO  SUPPORT  THE  FLANS.  ALTHOUGH  SOME  SMALL 
RELATES  FLOGS  CONTROL  PROJECTS  HAVE  BEEN  IMPLEMENTED,  MOST  HAVE  NOT 
BEEN  ATTEMPTED  DUE  TO  LARGE  PRICE  TAGS  OR  DISAGREEMENT  AS  TO  THEIR 
APPROPRIATENESS.  WITHOUT  AN  UND£RSTAM)INS  OF  THE  INTERACTIONS  OF  THE 
VARIOUS  BASIN  PROJECTS,  IT  WOULD  BE  INAPPROPRIATE  TO  MAKE  ANY  HASTY 
REGOW1EM)ATIONS  TO  REDUCE  FLOODING  WITH  A  BASIN-WIDE  PROGRAM. 

B.  INSTITUTIONAL  PROBLEM:  THERE  IS  STILL  NO  SINOD  POINT  OF  CONTACT 
(POC)  IN  THE  QOH  WHO  CAN  RESOLVE  THE  ISSUE  OF  WHICH  SPECIFIC  PROBLEMS 
AM)  WHAT  GEOGRAPHIC  SCOPE  SHOULD  BE  ADDRESSED  BY  THE  CORPS.  THE  QOH 
1UST  ESTABLISH  A  CONSENSUS  AS  TO  THE  APPROPRIATE  SCALE  OF  PLANS  FOR 

IMPLEMENTATION.  SOME  POC  FEEL  PRIOR  STUDY  RECOMMENDATIONS  WERE  ON 
TOO  LARGE  A  SCALE  (FINANCIALLY)  AM)  OTHERS  BELIEVE  THE  PROBLEMS  CAN 
ONLY  BE  SOLVED  BY  THE  LARGE  CONSTRUCTION  PROJECTS  RECOMMENDED.  USAID 
CURRENTLY  PURSUES  A  POLICY  OF  IMPLEMENTING  SMALL  PROJECTS  (FY85-FY89) 
AM)  IT  IS  UNLIKELY  THEY  WILL  FUM)  A  MASSIVE  BASIN-WIDE  PLAN  WHICH 
TRADITIONALLY  WOULD  BE  FUM) ED  BY  THE  WORLD  BAMC  OR  INTERAMERICAN 


DEVELOPMENT  BANK 


3.  THE  OCa  HAS  ALREADY  BCPBOED  RESOURCES  ON  MANY  LARGE  STUDIES  AM) 
IT  SEE36  INAPPROPRIATE  FOR  MOBILE  DISTRICT  TO  ADD  ANOTHER  STUDY  TO 
THE  PILE.  TO  AVOID  OOSTLY  EXPENDITURES  AM)  TO  ENABLE  MOBILE  DISTRICT 
TO  EFFICIQnLY  UTILIZE  INFORMATION  GATHERED  IN  PREVIOUS  STUDIES,  WE 
REOOMQO  THE  FOLLOWING: 

A.  9CEN  ASSISTANCE  IN  DEVELOPING  THROUGH  THE  AM  EMBASSY  A  SINGLE  POC 
(WITH  AUTHORITY  TO  DIRECT  THE  STUDY  EFFORT)  WITHIN  THE  GDH  NLT  18  MAY 
87. 

B.  SOM  SHOULD  DIRECT  US  TO  REDUCE  THE  SODPE  OF  WORK  FOR  PHASE  II. 

WE  SUGGEST  LIMITING  THE  SODPE  OF  WORK  TO  THE  (CUIHS  OF  THE  RIO  UHJA, 
RIO  LEAN,  AM)  RID  AGUAN  AM)  THAT  THE  FOCUS  OF  EFFORT  BE  DIRECTED  TO 
FLOOD  CONTROL  THROUGH  THE  PROVISION  OF  MORE  EFFICIENT  FLOW  BY  ANY 
APPROPRIATE  PHYSICAL  MEANS.  GIVEN  THIS  REDUCED  SCOPE,  WE  BELIEVE 
INGINIERO  MARIO  MDNCADA  OF  THE  MINISTERIO  DE  OOMMJNICACICNES,  C8RAS 
PUBLICAS,  Y  TRANSPORTS  (SEXDPT)  WOULD  BE  INVALUABLE  AS  POC  IF  HE  WERE 
GIVEN  AUTHORITY  TO  WORK  WITH  THE  HONDURAN  INSTITUTE)  AGRARIO  (ENA) . 

C.  IF  RECOMMENDATION  A  AM)  B  ARE  SATISFACTORY,  WE  REOOMMEND  SCEN 
QONCUR  WITH  THE  FOLLOWING  PHASE  II  PRODUCT  DESCRIPTION: 

(1)  A  REPORT  TO  SOUTHCOM  OOMWDEB  OUTLINING:  NEAR  TERM,  SMALL  SCALE 
ELANS  FOR  POSSIBLE  EARLY  IMPLEMENTATION;  A  PLAN  OF  STUDY  TO  DEVELOP 
MORE  LONG  TERM  COMPREHENSIVE  SOLUTIONS;  ROUGH  OOSTS  FOR  THE  NEAR  TERM 
SOLUTIONS  AM)  THE  LONG  TERM  STUDY  FLAN. 

(2)  PHASE  II  EFFORT  WOULD  BE  ACCOMPLISHED  BY  SITE  RECDN  AND  MEETINGS 
IN  HOMXJRAS  OVER  A  TWO  WEEK  PERIOD  (PREFERABLY  25  MAY-5  JUNE  87)  BY  A 
FIVE  MAN  TEAM.  COORDINATION  TO  BE  WITH  LTC  KEITH,  AM  EhBASSY,  18-22 
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From  27  April  to  1  May  1987,  Mr.  Mathew  M.  Laws  (SAMPD-FC)  and  Mr. 
Kenneth  D.  Underwood  (SAMEN-YD)  conducted  Phase  I  of  the  USSOUTHCOM 
Engineer  Support  Plan.  The  SOUTHCOM  point  of  contact  is  LTC  James 
Brink  SCEN  (AV  222-4211).  The  purpose  of  the  Phase  I  mission  was  to: 


1.  Identify  Problem  Areas. 

2.  Determine  Available  Data  and  Requirements  for  Additional  Data. 

3.  Identify  Points  of  Contact. 

4.  Define  Scope  of  Work  to  be  Accomplished  in  Phase  II. 


Meetings  in  Honduras  included  briefings  by  and  for  members  of  the  US 
Embassy  staff  at  Tegucigalpa,  discussions  with  officials  in  USAID  at 
Tegucigalpa,  and  discussions  with  various  agency  heads  and  technical 
advisors  of  the  Honduran  Government.  While  in  Honduras  the  team  was 
assisted  by  the  Mobile  District  Construction  Division  Area  Engineer, 
Mr.  Leo  Philips  (32-5170),  and  by  Mr.  Jorge  Zapata  (32-7455),  also 
assigned  to  the  Area  Office.  Mr.  Zapata  is  bilingual  and  was  of  great 
assistance  in  the  team's  efforts  to  locate  contacts  within  the 
Honduran  Government.  The  central  point  of  contact  at  the  Embassy  is 
LTC  Lewis  Keith  (9-011-504-32-3120  ext.  2310).  Individuals  from  the 
Embassy  who  participated  in  discussions  and  briefings  included: 


1.  LTC  Lewis  Keith 

2.  CDR  Richard  Strum 

3.  V.  Manuel  Rocka 

4.  Ms.  Janet  Potash 

5.  Mr.  James  Magnos 

6.  Mr.  Elio  Viara 

7.  Mr.  Rod  Saubers 


-  Army  Attache,  Honduras 

-  Naval  Attache,  Honduras 

-  Pol/Mil  Officer,  Am  Embassy 

-  Econ  Officer,  Am  Embassy 

-  Econ  Officer,  Am  Embassy 

-  Pol  Officer,  Am  Embassy 

-  DNA-IAGS ,  Honduras  (Tel  33-7435) 


Representatives  of  USAID  who  were  contacted  in  Tegucigalpa  included: 


1.  Mr.  Richard  Peters 

2.  Mr.  Val  DeBeausset 

3.  Mr.  Lynn  Sheldon 

4.  Mr.  Hugo  Elvir 


AID,  Honduras 
AID,  Honduras 

Chief  Engineer,  AID,  Honduras 
Engineer,  AID,  (Former  Head  of  Honduran 
Department  of  Natural  Resources) 


Representatives  of  the  Honduran  Government  in  Tegucigalpa  who  were 
contacted  included: 


1.  Lie.  J.  Francisco  Funez  -  Jefe  Planif icac ion ,  Instituto 
Nacional  Agrario  (INA)  (Tel  Oficina  32-4938) 

2.  Lie.  Guadalupe  Jerezano  -  Asesor  Ticnico  Direccion  Ejecutiva 
Instituto  National  Agrario  (INA)  (Tel  oficina  32-4938) 

3.  Ing.  Mario  Alcides  Moncada,  (Ingeniero  Civil)  -  Jefe 
Depart  amen  to  Obras  Hidraulicas,  Direccion  General  Obras  Civiles, 
SEC0PT  (Tel  Oficina  33-7644) 


NOTE:  SECOPT  is  Secretary  of  Communications,  Public  Works  and 
Transportation. 

4.  Mr.  Carlos  Falck,  Minister  advisor  to  President  Azcona. 

During  the  field  reconnaissance  of  the  Rio  Aquan  Valley,  Mr.  Rolando 
Mendoza  Garay,  Sub-Jefe  Regional,  INA,  was  met  in  Sinaloa  for 
discussions  of  flooding  and  agricultural  problems  in  the  lower  Rio 
Aquan. 

Additional  points  of  contact  were  also  identified,  but  circumstances 
did  not  permit  a  meeting  or  discussion.  These  individuals  may  also 
have  pertinent  information  concerning  problems  and  previously  proposed 
solutions  for  flooding  along  the  north  coast: 

1.  Dr.  Hector  Tablas,  Recuras  Hirdrologico,  Instituto  Recuras 
Natural.  (This  man  was  once  the  head  of  the  Projecto  Bojo  Aquan,  it 
is  not  known  if  he  is  still  with  the  Honduran  Government).  Projecto 
Bajo  Aquan  is  the  agricultural  project  for  the  lower  Aquan  (includes 
works  for  irrigation,  flooding;  and  infrastructure  such  as  roads, 
power,  and  railroads). 

2.  Mr.  Randy  Flemming,  Manager  of  Standard  Fruit  Company,  at 
LaCeib a. 

3.  Mr.  Jorge  E.  Craniotis,  General  Manager,  National  Port 
Authority,  Puerto  Cortes,  Honduras. 

The  most  knowledgeable  points  of  contact  concerning  flooding  and 
agricultural  development  along  the  North  Coast  of  Honduras  were:  Mr. 
Mario  Moncada,  Ms.  Guadalupe  Jerezano,  and  Mr.  Rolando  Garay.  Mr. 
Moncada  is  a  civil  (hydraulic)  engineer  with  a  good  technical 
background  in  the  water  resources  problems  of  North  Coast  Rivers.  He 
has  access  to  a  large  number  of  comprehensive  reports  prepared  by 
various  international  consulting  firms  under  contract  to  the  Honduran 
Government.  Ms.  Jerezano  is  the  Technical  Advisor  to  the  Executive 
Director  of  the  Honduran  Department  of  Agriculture  (INA).  She  also 
has  access  to  numerous  reports  prepared  for  INA  concerning 
agricultural  development,  irrigation,  flooding,  and  infrastructure 
needs  within  the  North  Coast  River  Valleys.  Mr.  Garay  is  the  regional 
project  manager  for  the  lower  Aquan  River  Valley.  He  works  with  the 
farm  cooperatives,  and  private  developers  to  implement  improvements  in 
agricultural  practices,  management,  irrigation,  and  flood  control.  He 
is  very  knowledgeable  and  has  first  hand  experience  with  flooding  in 
the  lower  valley.  Mr.  Garay  also  has  copies  of  reports  on  the  water 
resources  of  the  Rio  Aquan,  and  is  fully  aware  of  the  numerous 
recommendations  made  by  various  consultants  to  correct  flood  problems. 
Mr.  Garay  and  Ms.  Jerezano  work  in  close  cooperation,  but  both  are 
only  minimally  acquainted  with  Mr.  Moncada;  and,  there  is  no  close 
coordination  between  these  two  agencies  of  the  government.  Although 
the  team  did  not  have  an  opportunity  to  meet  and  discuss  flooding 
problems  with  Mr.  Craniotis,  General  Manager  of  the  National  Port 
Authority,  he  also  has  an  interest  in  North  Coast  River  flood  problems 
and  would  need  to  be  coordinated  with  on  any  return  trips. 
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The  areas  of  geographic  interest  included  the  North  Coast  Rivers:  Rio 
Ulua,  Rio  Chamelecon,  Rio  Lean,  all  river  valleys  between  the  cities 
of  Tela  and  La  Ceiba,  and  the  Rio  Aquan.  These  rivers  were  identified 
by  Mr.  Mario  Moncada  and  US  Embassy  representatives.  Two  areas  of 
prime  interest  seem  to  be,  through  the  discussions  with  Honduran 
Government  representatives,  the  lower  reaches  (from  mouth  upstream  for 
about  80,000  kilometers  or  about  50  statue  miles)  of  the  Rio  Ulua,  and 
the  Rio  Aquan.  Since  it  was  known  before  the  Phase  I  trip  took  place 
that  there  was  a  special  interest  in  the  Rio  Aquan,  (President  Azcona 
is  from  that  part  of  Honduras)  an  aerial  reconnaissance  was  made  by 
helicopter  by  the  team.  This  flight  was  coordinated  by  LTC  Keith  and 
provided  by  Joint  Task  Force  Bravo  out  of  Palmarolla.  The  entire  Rio 
Aquan  Valley  was  flown  from  the  City  of  Arenal  to  the  river  mouth  in 
the  vicinity  of  Limon  and  Santa  Rosa  De  Aquan.  (Photographs  and 
slides  of  pertinent  features  were  taken  along  the  entire  river 
length) . 

Based  on  the  discussions,  meetings,  and  the  aerial  reconnaissance 
conducted  in  Honduras,  lil£xe_#re.  SPPerfiDf jjJC£_-PrfiblfiBLS 
£aclpg.  tli£-pianpipg- ppcL  cppplgpipp- of.  a.  Phase.  JJ^team.  effort 
Technical  and  Institutional.  The  Technical  problems  center  on  the 
following  points: 
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1.  The  river  systems  of  the  Rio  Ulua  and  the  Rio  Aquan  are 
physically  very  complex.  They  both  are  similar  to  the  lower 
Mississippi  River  Basin  in  Louisiana.  A  meandering  and  dynamic  river 
alignment  with  many  distributaries,  tributaries,  and  existing  water 
resource  structures  (numerous  levees  of  varying  degrees  of  protection 
and  complex  interior  drainage  systems).  Also,  they  both  carry  large 
amounts  of  suspended  sediment  and  bed  loads  that  are  filling  the  old 
channel  reaches  at  the  mouths  (Caribbean).  Alternate  river  routes  are 
developing  and  some  encouragement  by  excavation  has  been  implemented 
on  the  Ulua.  This  silting  i6  apparently  being  aggravated  by  shoaling 
at  the  mouth  supplied  by  a  net  westward  littoral  drift  along  the  North 
Coast . 


2.  Past  studies  have  been  conducted  of  both  river  basins  that 
include  comprehens ive  basin  wide  (frame  work  type)  plans,  and  project 
specific  studies  for  the  various  facets  of  the  comprehensive  plans. 

All  of  the  studies  were  performed  by  extremely  reputable  international 
water  resources  consulting  firms  such  as:  Charles  T.  Main  L.T.D., 
N1P0N,  and  Harza.  Parts  of  the  plans  and  projects  recommended  have 
been  implemented;  some  have  not  been  implemented,  either  due  to  their 
large  price  tags,  or  some  disagreement  as  to  their  appropriateness. 

Cppaj.d.e.r.ijig.  .th.e.  cpjnpl.e3ci.ty.  .of.  these  systems  f  the  Corps  should  not  make 
hssf y.  recojnjnendatippsj. as.  .to.  pp.ss.ib.1  s. pJ-aps.  tp. rsducp.  floodings  on  a 
basin  wide  basis.  An  understanding  of  the  interactions  of  the  various 
elements  of  projects  which  now  exist  in  each  basin  will  be  essential 
to  developing  a  reasonable  course  of  action  for  future  implementation. 

In  addition  to  the  technical  complexity  of  the  physical  water  resource 
systems  previously  described,  there  are  institutional  problems  with 
focusing  on  a  specific  scope  of  work  for  Phase  II,  and  in  developing 
some  consensus  with  the  Honduran  Government  as  to  the  appropriate 
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scale  of  plans  for  implementation.  Some  of  the  points  of  contact  feel 
that  the  recommendations  from  prior  studies  were  on  too  large  in  a. 
scale,  and  that  less  costly  solutions  are  more  likely  to  be 
implementable;  while  others  see  the  problems  as  only  being  solved  by 
large  construction  projects  similar  to  those  recommended  in  prior 
reports .  Currently,  there  is  also  no  apparent,  single. point. of. contact 
.  Gs?y£i£n£pj:_  ybp.  ceD^x£fi£ili£_ili£— is£U£_fif_sp£cif  icsily 
sepfexuphicsi  2y_  »hsx  .  seppe  a_&hppJsi_b£.  addx^esed.  by 

the  Corps. 

USAID  is  currenlty  pursuing  a  policy  of  implementing  small  projects  as 
opposed  to  very  costly  large  scale  developments.  It  is  unlikely  that 
funds  will  be  made  available  for  construction  of  massive  basin  wide 
plans  under  bilateral  assistance  programs  in  the  near  future,  due  to 
other  priorities  and  the  propensity  of  A.I.D.  not  to  finance  large 
infrastructure,  which  is  traditionally  financed  by  the  World  Bank  or 
the  Interamer ican  Development  Bank.  In  1984,  AID  prepared  a  strategy 
paper  for  short-term  and  long-term  development  in  Honduras  for  fiscal 
years  1985  through  1989,  which  strongly  reflects  this  kind  of  policy. 
These  plans  did  not  include  any  strong  inputs  into  the  Rio  Aquan  or 
Rio  Ulua  Basins. 

Prior.  _tp.  .the  conduct,  of.  the.  Phase.  II.  y.o.rkj.  it.  is.  requested  that 
SOUTH  COM.  advise,  as.  to  scope,  of.  work_and.assis.t.  in.  further,  developinfe^. 
thr.oy.gh.  the.  us.  Embassy,  a.  singie.ppint.  pf.  contact,  within.tbe.  houdmap 
Government...  .  This.  will.  be.  r.e.qy ir.ed. prior,  tp.  if.  May.  !-987->.  in.  order  to 
complete,  the.  Phase.  II.  requirements,  within,  the.  if.  June.  12.87.,. target 
date.  The  District  believes  it  would  be  a  mistake  to  expend  the 
resources  (manpower,  funds)  to  complete  Phase  II  without  clearly 
defining  the  requirement,  and  having  concensus  between  the  proper 
officials  of  the  Honduran  Government  and  the  US  Embassy. 

It  is  suggested  that. SOUT,  y0M_  propose. the. scope. of. Phase.  II.  wprk.be 
limited  to  .tb.e.japut^.  of.  the.  Rio.  yjya_,_Rip.  Lean_,_Pip.  A_qyan.  pply... .  That 
the  focus  of  the.  effort,  be.  directed,  to.  flood,  controlj.tbxoufeh.  .the 
provision  of  more  efficient,  flow. by. any.appropxiate. physical,  means. 

On  this  basis  the  most  appropriate  single  point  of  contact  with  the 
Honduran  Government  would  be  Mr.  Mario  Moncada,  with  the  authority  to 
work  with  INA  officials  as  needed.  The  Phase  II  effort  would  require 
site  reconnaissance  and  meetings  in  Honduras  over  about  a  2  week 
period  (probably  occuring  from  25  May  through  5  June  1987).  The  team 
to  conduct  such  a  reconnaissance  would  consist  of  the  following: 

1.  Team  Leader  (Water  Resources  Planner/Engineer) 

2.  Hydraulic  Engineer  (River  Mechanics  Specialist) 

3.  Foundation  and  Soils  Engineer 

4.  Dredging  Engineer 

5.  Agricultural  Economist 

Meetings  and  logistics  for  the  reconnaissance  in  Honduras  can  be 
arranged  through  the  US  Embassy  (LTC  Lewis  Keith)  during  the  week  of 
18  through  22  May  1987,  by  MDO  team  leader.  Prior  to  the  trip  the 
team  would  be  engaged  in  reviewing  previous  reports  obtained  during 
the  Phase  I  work  effort,  and  will  be  contacting  the  appropriate 
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individuals  with  international  consulting  firms  who  have  knowledge  of 
these  river  systems. 


The  Phase  II  product  would  consist  of  a  report  to  the  SOUTHCOM 
Commander  which  would  outline  near  term,  small  scale,  plans  for 
possible  early  implementation;  and  present  a  plan  of  study  to  develop 
more  long  term  comprehensive  plans.  The  Phase  II  Report  would  also 
include  the  establishment  of  the  appropriate  costs  for  further  6tudy, 
and  the  rough  cost  of  implmentat ion  of  near  term  alternative  solutions 
to  flooding.  A  plan  of  implementation  for  both  the  near  term 
solutuions,  and  further  study  would  also  be  presented.  SOUTHCOM 
{LBQ£-Urx£Hf£-iP-ll)£_£hAg£-II-£Jgdu£l-d£gcxiptigP-  is.  also  requested  by 
15  May  1987.  A  key  element  in  any  further  study  of  long  term  basin 
wide  solutions  would  be  the  development  of  a  coordinating  team 
consisting  of  representatives  of  the  Corps,  US  Embassy,  USAID,  and  the 
appropriate  agencies  of  the  Honduran  Government,  as  well  as  local 
community  officials.  This  type  of  effort  would  be  very  costly,  time 

consuming ...  and . should  not  be  undertaken.  w.i.thPut.seiPfi_resseDflble 

assurance  that  financing  of  construction  could  be  obtained.  Too  many 
large  studies  have  already  been  performed  at  great  expense  for  the 
Corps  to  add  to  the  pile.  Maintenance  of  Corps  credibility  would 
require  some  concensus  of  implementation  feasibility  during  Phase  II 
before  any  costly  further  work  is  undertaken. 


Chief,  Coastal  Section 
Planning  Division 
Mobile  District 
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Matt  Laws  -  Chief,  Coastal  Section,  CESAM-PD-FC  (Team  Leader) 

Ted  McDonald  -  Chief,  Economic  Analysis  Section,  CESAM-PD-FS 
Kenneth  Underwood  -  Hydraulic  Engineer,  CESAM-EN-YD 
Johnny  Tyson  -  Geotechnical  Engineer,  CESAM-EN-FS 
Roger  Gerth  -  Civil  Engineer,  CE SAM-OP-ON 

U.S.  EMBASSY 

LTC  Lewis  Keith  -  A ray  Attache,  DAO 

Lie.  Elio  Viara  -  Political  Section  (interpreter/attomey) 

MOIOAY  25  JANUARY  1988 

Travel  to  Tegucigalpa,  Honduras  (arrive  1630  hrs) . 

Pick  up  by  OOE  Area  office  (Jorge  Zapata)  transportation  to  Hotel 
Alameda.  Contact  LTC  Keith  to  coordinate  time  for  Tuesday  meetings. 

TUESDAY  26  JANUARY  1988 

Meeting  at  U.S.  Enbassy  at  0800  with  LTC  Keith  and  staff  with  team  to 
coordinate  ground  transportation  requirements  and  reconfirm  meeting 
time  with  SECOPT  officials.  Meeting  at  0930  with  team  and  SEOOPT 
(Ing.  Torres  and  Ing.  Moncada).  Depart  SECOPT  at  1530  enroute  to 
meeting  with  Embassy  staff  at  1600.  Depart  U.S.  Embassy  at  1730 
enroute  to  hotel. 

WEPftEgW  XL  JIM,  198? 

Depart  Hotel  Alameda  at  0600  enroute  to  Palmerola.  Arrive  JTF  Bravo 
0730.  Depart  JTF  Bravo  (Eagle  75)  via  helicopter  for  field 
reconnaissance.  Passengers  to  include:  Corps  team,  Mr.  Viara,  Ing. 
Moncada. 


Flight  Plan  -  Palmerola  to  La  Florida  at  the  confluence  of  the  Rio 
Lean  and  Rio  Also.  Flying  north  following  the  Rio  Lean  to  its  mouth 
on  the  Caribbean  Sea  at  Colorado.  Then  flying  west  along  the  north 
coast  following  the  coast  line  to  the  mouth  of  the  Rio  Ulua  at  Barra 
Ulua.  Then  flying  south  along  the  path  of  the  Rio  Dlua  to  the 
vicinity  of  Finca  El  Tigre  where  a  canal  joins  the  Rio  Ulua  with  the 
Rio  Chamelecon.  Land  to  inspect  canal.  Resume  flight  following  Rio 
Ulua  to  the  bridge  near  La  Junra.  Then  flying  north  west  to  Puerto 
Cortes  and  Laguna  de  Alvarado.  From  the  vicinity  of  Traresia  on  the 
Laguan  then  fly  east  along  the  north  coast  to  the  mouth  of  the  Rio 
Chamelecon.  Then  turn  south  to  fly  along  the  path  of  the  Rio 
Chamelecon  to  the  vicinity  of  Campana  where  a  canal  from  the  Rio  Ulua 
joins  the  Rio  Chamelecon.  Land  to  inspect  the  canal.  Resume  the 
flight  by  continuing  to  follow  the  Rio  Chamelecon  up  to  the  mouth  of 
the  Rio  Choloma  near  Los  Carros.  Then  fly  along  the  Rio  Choloma  to 
the  sediment  dam  on  its  tributary  near  El  Portillo.  Land  and  inspect 
the  dam.  Return  to  Palmerola.  Return  from  Palmerola  via  U.S.  Bnrbassy 
vehicle  and  driver  to  Hotel  Alameda  in  Tegucigalpa. 

THURSDAY  28  JANUARY  1988 

Depart  Hotel  Alameda  at  0600  enroute  to  Palmerola.  Arrive  at  JIF 
Bravo  0730.  Depart  JTF  Bravo  (Eagle  85)  via  helicopter  for  field 
reconnaissance.  Passengers  to  include:  Corps  team  (less  Mr. 
McDonald),  Mr.  Viara,  Ing.  Mancada. 

Flight  Plan  -  Palmerola  to  Saba  on  the  Rio  Aguan  (refuel  between  at 
appropriate  point) .  Land  in  Sinaloa  to  meet  with  Mr.  Rolando  Mendoza 
Garay  GOH-INA  Sub  Jefe  Bajo  Aguan.  From  Sinaloa  fly  along  the  Rio 
Aguan  to  the  Durango  Bridge.  Land  at  bridge  to  inspect  channel. 
Resume  flight  along  Rio  Aguan  to  Santa  Rosa  de  Aguan  on  the  Caribbean. 
Fran  the  mouth  of  the  Rio  Aguan  fly  west  along  the  north  coast  to 
Limon  and  the  mouth  of  the  Rio  Limon.  Then  fly  upstream  along  the  Rio 
Limon  to  Francia  (distance  about  30  miles) .  From  Francia  continue  to 
follow  the  Rio  Limon  (new  called  the  Rio  Piedra  Blanca  until  it  joins 
the  Rio  Aguan  (distance  about  25  miles).  Then  fly  west  directly  to 
the  town  of  Tarros.  From  Tarros  fly  north  following  the  path  of  the 


Rio  Chapaqua.  Land  at  the  major  bridge  crossing  near  Colonia  del 
Aguan  to  inspect  channel.  Resume  flight  along  path  of  Rio  Chapaqua  to 
its  mouth  on  the  Caribbean  between  Santa  Rosa  de  Aguan  and  Maranones. 
Then  fly  west  along  the  north  coast  to  La  Ceiba.  Refuel  at  Goloson, 
then  fly  west  along  the  north  coast  to  the  mouth  of  the  Rio  San  Juan 
near  Boca  Cerrada.  Turn  south  and  fly  along  the  path  of  Rio  San  Juan 
to  La  Soledad.  Return  to  Palmerola. 

NOTE:  Due  to  weather  conditions  (heavy  fog  at  ground  level)  flight 
was  grounded  in  La  Ceiba  overnight.  Flight  plan  was  resumed  on  Friday 
25  January  1988. 

FRIDAY  29  JANUARY  1988 

Field  reconnaissance  as  described  above  carpi e ted  with  return  flight 
into  Tegucigalpa.  Team  picked  up  at  international  airport  by  D.S. 
Embassy  vehicle  and  returned  to  Hotel  Alameda.  LTC  Keith  was 
contacted  and  remainder  of  Phase  II  mission  was  rescheduled  and 
recoordinated  (since  one  day  was  lost) . 


■Ljoo 


Team  meeting  to  discuss  field  reconnaissance  results  and  begin  writing 
briefings. 


SUNDAY  31  JANUARY  1988 

Team  departs  Hotel  Alameda  and  Tegucigalpa  via  Embassy  vehicle  and 
driver  enroute  to  San  Pedro  Sula  at  0830.  Arrive  Hotel  Copanto  at 
1100.  Afternoon  work  by  teem  on  briefings  and  report. 
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Team  departs  Hotel  Copanto  at  0730  enroute  to  Puerto  Cortes  (with  Elio 
Viara) .  Meeting  with  Ing.  Marco  Tulico  Ravenau,  Director  of  Dredging 
Department,  Honduran  Port  Authority  (ENP),  at  0900.  Meetings  and 
discussions  with  several  officials  in  the  Puerto  Cortes  area.  (Ing. 
Hector  Martinez,  Chief  of  Hydrographic  Section  (ENP);  Ing.  Carvajal, 
Assistant  Chief  of  Hydrographic  Section  (ENP);  Ing.  Julio  Ortiz, 
Manager  of  Operations,  Texaco  docks) .  Team  deports  Puerto  Cortes  at 
1330  enroute  to  Tegucigalpa.  Arrive  Hotel  Alameda  at  1800. 


Team  departs  Hotel  Alameda  at  0800  enroute  to  U.  S.  Embassy. 
Discussion  with  D.  S.  Embassy  staff  from  0830  to  0930  on  tone  and 
content  of  SBOOPT  outbriefing  by  the  team.  Team  conducts  outbriefing 
for  SBOOPT  officials  (Ing.  Jose  Emilio  Torres,  Director  General  of 
Civil  Works)  from  1000  to  1200.  Team  returns  to  D.S.  Enbassy  at  1330 
for  outbriefing  of  Embassy  officials.  Return  to  Hotel  Alameda  at 
1630. 


Team  departs  Tegucigalpa  at  0600  enroute  to  Mobile,  Alabama 


SECTION  D 
POINTS  OF  OOWEACT 


U.S.  EMBASSY,  HONDURAS 

1.  LTC  Lewis  Keith  -  Any  Attache  (Tel  32-3120  ext.  2310) 

2.  CDR  Richard  Strum  -  Naval  Attache 

3.  V.  Manuel  Rocka  -  Pol/Mil.  Officer 

4.  Ms.  Janet  Potash  -  Been  Officer 

5.  Mr.  James  Magnor  -  Econ  Officer 

6.  Lie.  Elio  Viara  -  Pol  Officer  (Tel  32-3121/29  ext.  2248) 

7.  Mr.  Rod  Saubers  -  DNA-IAGS  (Tel  33-7435) 


O.S.  AID.  HONDURAS 

1.  Mr.  Lynn  Shelden  -  Chief  Engineer 

2.  Mr.  Val  DeBeausset  -  Agricultural  Engineer 

3.  Mr.  Hugo  Elvir  -  Engineer  (former  Director  of  Honduran  Department 

of  Natural  Resources) 

INSTITOTO  NATIONAL  AGRARIO  (INA) 

(National  Institute  of  Agriculture) 

1.  Lie  J.  Francisco  Funez  -  Jefe  Planificacion  (Chief  of  Planning) 

(Tel  32-4938) 

2.  Lie  Guadalupe  Jerezano  -  Asesor  Ticnico  Direccion  Ejecutiva 

(technical  assistant  to  the  Executive  Director)  (Tel  32-4938) 

3.  Rolando  Mendoza  Garay  -  Sub-Jefe  Regional  Projerto  Bajo  Aguan  (Tel 

in  Tegucigalpa  32-2562,  Radio  at  Sinaloa  32-1739) 

SECRETARIAT  OF  COMMUNICATIONS  PUBLIC  WORKS  AND  TRANSPORTATION 
(SBOOPT) .  DIRECCION  GENERAL  DE  QRRAfi  CIVTT.ES 

1.  Ing.  Jose  ESnilio  Torres  -  Director  General  of  Civil  Works 

(Tel  33-4525) 

2.  Ing.  Mario  Ale  ides  Moncada  -  Jefe  Departmento  of  Obras  Hidraulicas 

(Chief  of  Hydraulic  Works)  (Tel  33-7644) 
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EMPRESA  NATIONAL  PORTO  ARIA  (ENP) 

(National  Port  Authority) 

1.  Ing.  Casanova  -  Director 

2.  Ing.  Maranda  -  Vice  Director 

3.  Ing.  Marco  Tulio  Raveneau  -  Jefe  Department©  Dragado  (Chief  of 

Dredging  Department)  (Tel  55-0435/25) 

4.  Ing.  Pio  Alvarez  -  Direccion  Dragado  Operations  (Director  Dredging 

Operations) 

5.  Ing.  Hector  Martinez  -  Jefe  Departmento  Hydragraphic  (Chief  of 

Hydragraphic  Department) 

6.  Ing.  Carvajal  -  Sub-Jefe  Departmento  Hydragraphic  (Assistant  Chief 

of  Hydragraphic  Department) 


(Institute  of  Natural  Resources) 

1.  Dr.  Hector  Tablas  -  Jefe  Departmento  Irrigation  (Chief  Of 
Irrigation  Department,  PHD  in  Agricultural  Engineering) 


1.  Mr.  Randy  Flemming  -  General  Manager  La  Ceiba  (Tel  42-6820) 


MY  COE  AREA  OFFICE 


1.  Maj  Randy  Riggins  -  Area  Engineer  (Tel  32-5170) 

2.  Mr.  Jorge  Zapata  -  Assistant 
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SECTION  E 


REPORTS  PREVIOUSLY  PREPARED  BY 


1.  A  Prefeasibility  Investigation,  Sula  Valeev  Development.  Honduras 
C.  A.  prepared  by  Jordan/Avent  and  Associates,  Montgomery  Street,  San 
Francisco,  California,  September  1984  (OSAID  PIO/T  No.  522-9103-3- 
40050).  (Document  is  in  English.) 

2.  A  Flood  Control  Mitigation  Plan,  Plan  De  Desarrollo  Para 
Mitioacion  De  Avenidas  En  El  Valle  De  Sula.  prepared  by  the  Tela 
Railroad  Company's  Department  of  Engineering,  Tegucigalpa,  Honduras 
C.A.,  December  1980.  (Document  is  in  Spanish.) 


4.  The  Feasibility  Study  On  The  Aouan  Valley  Agricultural  Develo 


Project  (Saba  -  Olanchito  Area)  Draft  Final 


>rt.  Volume  I  -  Main 


Report,  prepared  by  Japan  International  Cooperation  Agency  (JICA) , 
Tegucigalpa,  Honduras,  C.A.,  March  1985.  Also  available  was  Volume 
II  -  Appendices,  and  Volume  III  -  Drawings.  (These  are  bilingual 
documents.) 


5.  A  Basin  Wide  study  of  Water  Resources,  Plan  Maestro  Eidraulico 
Integral  Para  El  Valle  Del  Rio  Aguan,  Volume  I  -  El  Plan  Maestro, 
prepared  by  Sir  William  Halcrcw  and  Partners,  Consulting  Engineers  and 
Architects,  Tegucigalpa  D.  C.,  and  London,  England,  December  1983. 
Also  available  was  Volume  VI  -  Schematic  Drawings.  (These  documents 
are  bilingual.) 

6.  A  Study  and  Project  Designs  for  Hydraulic  Works  on  the  Lower  Aguan 
(Saba  to  mouth),  Provecto  Estudios  v  Disen os  De  Cbras  Hioraulicas  Del 
Baio  Aguan.  prepared  by  a  consortium  of  Charles  T.  Main  International/ 
Inc.,  Eoston,  OSA,  Consultores  Latin  Americanos  Associates,  Lima, 
Peru,  and  Gabinete  Tecnico,  S.A.  de  C.V.,  Tegucigalpa,  Honduras,  June 
1981.  (Documents  are  in  Spanish.) 


Information  available  in  the  referenced  studies  included  agricultural, 
hydrologic,  and  meteorologic  data  which  was  monitored  at  various 
stations  along  the  north  coast.  Depending  on  the  particular  station, 
data  collection  efforts  varied  and  included  observations  of  stream 
flew  and  stage,  water  quality,  sediment  load,  plus  the  meteorologic 
parameters  of  rainfall,  temperature,  relative  humidity,  evaporation, 
sunshine  duration,  and  wind  speed.  Selected  data  extracted  from  the 
reports  is  included  in  Section  B  for  the  Aguan  Valley,  and  Section  C 
for  the  Sula  Valley.  Data  collection  efforts  within  both  the  Rio  Lean 
and  San  Juan  Basins  is  ongoing,  but  not  as  extensive  as  those  in  the 
Aguan  and  Sula  Valley  Basins  extend  into  the  areas  of  the  Rio  Lean  and 
Rio  San  Juan.  Selected  agricultural  data  are  presented  in  Section  D. 


HYDROMETEEDRCLOGICAL  STATIONS  IN  THE  AGUAN  RIVER  BASIS  B-4 

TABLE  B-8  DETAILS  OF  FLOW  REOOFDING  STATIONS  B-5 

TABLE  B-l  (1)  SUMMARY  OF  AVAILABLE  DATA  FOR  THE  DAILY 

RAINFALL  STATIONS  B~6 

TABLE  B-l  (2)  SUMMARY  OF  AVAILABLE  DATA  FOR  THE  DAILY 

RAINFALL  STATIONS  B-7 

TABLE  B-l  (3)  SUMMARY  OF  AVAILABLE  DATA  FOR  THE  DAILY 

RAINFALL  STATIONS  B-8 

TABLE  B-2  (1)  SUMMARY  OF  AVAILABLE  DATA  FOR  CLIMATE 

STATIONS  B-9 

TABLE  B-2  (2)  SUMMARY  OF  AVAILABLE  DATA  FOR  CLIMATE 

STATIONS  B-10 

Fig.  B-2  MEAN  MONTHLY  TEMPERATURE  FOR  UPPER  AGUAN  B-ll 

Fig.  B-3  MEAN  MONTHLY  TEMPERATURE  FOR  LOWER  AGUAN  B-l 2 

Fig.  B-4  MEAN  MONTHLY  RELATIVE  HUMIDITY  AND  WIN)  SPEED 

FOR  UPPER  AGUAN  B-l  3 

Fig.  B-5  MEAN  MONTHLY  RELATIVE  HUMIDITY,  WIND  SPEED,  AND 

SUNSHINE  DURATION  FOR  LOWER  AGUAN  B-13 

Fig.  B-6  MEAN  MONTHLY  EVAPORATION  AND  SUNSHINE  DURATION 

FOR  UPPER  AGUAN  B-l  4 

Fig  B-7  MEAN  MONTHLY  RAINFALL  AT  SELECTED  STATION  B-15 

Fig  B-8  MEAN  ANNUAL  RAINFALL  (ran)  PERIOD  (1973-1981)  B-15 

Fig.B-9-(l)  MEAN  RAUF  ALL  ran  PERIOD  MARCH-MAY  (1973  -  1981)  B-16 
Fig.B-9-(2)  MEAN  RAINFALL  ran  PERIOD  JUNE-AUGUST  (1973-1981)  B-16 
Fig.B-lO-(l)  MEAN  RAINFALL  ran  PERIOD  SEPTEMBER-NCNEMBER 

1973-1981)  B-17 

Fig. B-10- (2)  MEAN  RAINFALL  ran  PERIOD  DECEMBER-fEBRUAKY 

1973-1981)  B-l 8 
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PRBCIPITACION  MAXIMA  24  BORAS  DE  DURACION  PARA  DIFERENTES 


PERICDOS  DE  RETORNO  EN  LAS  AREAS  DE  DRENAJE  DE  LOS  RIOS 


EE  LA  ZONA  DE  ESTUDIO  B-19 

PRBCIPITACION  MAXIMA  PROBABLE  OON  DIFERENTES  PERIODOS  DE 

RETORNO  EN  EL  RIO  AGUAN  B-20 

PRBCIPITACION  MAXIMA  VS  DURACION  Y  AREA  DE  LA  CUENCA  EN 

EL  VALLE  AGUAN  B-21 

PRBCIPITACION  MAXIMA  PARA  DIFERENTES  PROBABILIDADES  DE 

OCURRENCIA  Y  DURACION  EN  EL  VALLE  BAJO  AGUAN  B-21 

RBdSTROS  DE  PRBCIPITACION  B-22 

Fig.  3-1  AGUAN  RIVER  BASIN  CUENCA  DEL  RIO  AGUAN  B-23 

PRINCIPALES  TRIBUTARIOS  Y  OTRAS  QUEBRADAS  MENORES  DEL 

VALLE  BAJO  AGUAN  B-24 

PRINCIPALES  TRIBUTARIOS  Y  OTRAS  QUEBRADAS  MENORES  DEL 

VALLE  BAJO  AGUAN  (CONTINUACION)  B-25 

PRINCIPALES  TRIBUTARIOS  Y  OTRAS  QUEBRADAS  MENORES  DEL 

VALLE  BAJO  AGUAN  (CONTINUACION)  B-26 

DESCARGA  MAXIMA  PROBABLE  CARACTERISTICO  DE  LOS  RIOS  EN 

EL  RIOS  EN  EL  AREA  DE  ESTUDIO  B-27 

DESCARGA  PICO  PARA  DIFERENTE  PERICDO  DE  PERICDO  DE  RETORNO 

DE  LOS  MAS  IMPORTANTES  RIOS  EN  EL  AREA  DE  ESTUDIO  B-28 


CARACTERISTICAS  GEOGRAFICAS  DE  LOS  RIOS  EN  EL  AREA  ESTODIADA  B-29 
HIDROGRAMA  DE  DESCARGAS  MAXIMAS  DEL  RIO  AGUAN  OON 

PROBABILIDADES  DE  OCURRENCIA  1:10  ANOS  Y  1:25  ANOS  EN 
JAGUACA,  TOCOA  Y  PTE.  DURANGO.  PIES  CUBIOOS  POR  SEGUNX)  B-30 


LOCATIONS  ARF.  AFTFOX 


LOCATION 


STATION 

LAT. 

LONG. 

ELEVATION 

TYPE 

1.  1SLENA 

15*10' 36" 

87*12 ' 30" 

560 

A,  S 

2.  ENEIDA 

15*01' 15" 

86“A7’5A" 

620 

A,  S 

3.  SABANA  LARGA 

15*23' A3" 

86*59' 23" 

260 

A,  S 

A.  TEGUAJAL 

15*21 ' 5A" 

86*A5'27" 

lbO 

A,  S 

5.  PTE.  O-LANCHITO 

15*27 ’28" 

86*32 ' 17" 

120 

A,  S 

6.  PTE.  MAME 

15*25-50" 

86*27 ' 50" 

120 

A,  S,  M 

7.  TEPUSTECA 

S,  M 

8.  PTE.  SABA 

15*31'29" 

86*1A ' 02" 

70 

A,  S,  M 

9.  PTE.  REFORMA  AGRARIA 

15®A2 ' 20" 

86*00 '30" 

34 

S,  M 

10.  SAN  ISIDRO 

15"38'1A" 

85“58'2A" 

80 

A,  S 

11.  QDA.  DE  ARENA 

S 

12.  PASO  DEL  AGUAN 

CB riches) 

S 

13.  PTE.  DURANGO 

15*A8 ' 36" 

85*47 ' 00" 

12 

A,  S 

1A.  AGUA  AMARILLA 

15*21 ' 26" 

85*48 ' 48" 

6 

M 

KATES:  A  -  Autographic  Recorder 
S  -  Staff  Gauge 

M  -  Maximum  Water  Level  Recorder 


Table  B-l  (1)  Summary  of  Available  Data  for  the  Daily  Rainfall  Stations 
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Table  B-l  (2)  Summary  of  Available  Data  for  the  Dally  Rainfall  Stations 
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(3)  Swmnry  of  Available  Data  for  the  Dally 
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Fig.  B-2  MEAN  MONTHLY  TEMPERATURE  FOR  UPPER  AGUAN 

SOURCE  :  THE  HYDRAULIC  MASTER  PLAN  FOR  THE  AGUAN  RIVER  BASIN 
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Fifl.  B-3 
SOURCE : 


MEAN  MONTHLY  TEMPERATURE  FOR  LOWER  AGUAN 
THE  HYDRAULIC  MASTER  PLAN  FOR  THE  AGUAN  RIVER 

B-12 


BASIN 


i 

i 


Fig-  B-4  MEAN  MONTHLY  RELATIVE  HUMIDITY  AND  WIND  SPEED  FOR  UPPER  AGUAN 

SOURCE:  THE  HYDRAULIC  MASTER  PLAN  FOR  THE  AGUAN  RIVER  BASIN 


Fig.  B-6  MEAN  MONTHLY  EVAPORATION  AND  SUNSHINE  DURATION 
FOR  UPPER  AGUAN 

SOURCE:  THE  HYDRAULIC  MASTER  PLAN  FOR  THE  AGUAN  RIVER  BASIN 
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CUADRO  11-4 


PRECTPITACION  mxm\  24  HORAS  EE  DURACION  PARA 
DIFCTEOTES  PERIODOS  EE  HETORNO  EN  LAS  AREAS  DE 
DRENAJE  IE  LOS  RIOS  EE  LA  ZCNA  EE  ESTUDIO 


Notrbre  del  Cauce 

10  Aros 
(Pulg) 

25  Aries 
(Pulg) 

50  Aiios 

(Pulg) 

Rio  Aguan  en  Puente  Durango 

4.57 

5.30 

6.0 

Rio  Aguan  en  confluencia 

Rio  Toco a 

4.60 

5.34 

6.03 

Rio  Aguan  en  confluencia 

Rio  Juguaca 

4.76 

5.52 

6.24 

Rio  San  Pedro 

5.57 

6.46 

7.30 

Rio  Cuaca 

5.57 

6.46 

7.30 

Rio  Jaguaca 

5.63 

6.53 

7.38 

Rio  Tocoa 

1  5.74 

6.66 

7.52 

Rio  Guapinol 

5.67 

6.58 

7.43 

Rio  Taujica 

5.66 

6.57 

7.41 

Rio  Manga 

5.68 

6.59 

7.44 

Rio  Corocito 

5.67 

6.58 

7.43 

Qjebrada  de  Ceibita 

5.71 

6.62 

7.48 

Qjebrada  de  Arena 

5.69 

6.60 

7.45 

Qjebrada  de  Agua 

5.72 

6.64 

7.49 

Quebrada  de  Los  Cocos 

5.71 

6.62 

7.48 

Rio  Mame 

5.21 

6.06 

6.84 

Rio  Cuyamel 

3.45 

4.00 

4.52 

CliADRO  IH-34 


PRECIPITACION  MAXIMA  PROBABLE  CON  DIFERENTES  PERIODOS 
DE  RETORNO  EN  EL  RIO  AGUAN 


Especif icaci6n  F 

a)  Precipitaci6n  Max. 1:10 
afios  (P10)  de  la  curva 

de  probabilidadeSj  dia- 
rio. 

b)  Area  de  la  cuenca  (a)  I 

Millas2.  * 

I 

c)  Precipitaci6n  Max. 24  ho  , 

ras  I 


En  Conf.  En  Conf.  En  el  Pte 
R.Jaguaca  R.  Tocoa  Durango 


5.1" 


2603.0 


5.1" 


3699.0 


5.1" 


3949.0 


max  2 


4  P-inxl.l3* 


5.76’ 


5.76" 


5.76" 


d)  Coeficiente  (c)  de  la 
cuenca . 

e)  Precipltacidn  Max. 24  ho- 
ras  en  funci6n  del  Area 

(P 


0.33 


0.33 


0.33 


P  a-  1  (T  Pmax24(1°°'C  ^=100}  4.76 


4.60 


4.57 


f)  Precipitaci6n  Max. 24  ho- 
ras  con  otros  perlodos 
de  retorno. 


Pa-25  _  P  a-10  X 


5.52 


5.34 


5.30 


Pa-50  *  P  a-10  X  1'31 


6.24 


6.03 


6.00 


Pa-100  =  Pa-io  X  lA7 


7.00 


6.76 


6.70 


[•Hi 


CUA1J-0  HI-35 


PRECIPITACION  MAXIMA  VS  DURACION  Y  AREA  DE  LA  CUENCA  EN  EL  VALLE 

AGUAN 

(En  Milimetros) 


Area  de  la 


Duraci6n  de  la  Precipitaci6n  en  Horas 


Cuenca  Km^ 

6 

12 

18 

24 

30 

36 

48 

60 

72 

96 

25.6 

400 

715 

908 

963 

1015 

1045 

1078 

1118 

1130 

1130 

256 

350 

658 

813 

880 

913 

948 

972 

1005 

1015 

1020 

512 

335 

640 

785 

855 

883 

918 

943 

970 

980 

990 

1280 

313 

615 

743 

818 

840 

875 

900 

923 

933 

943 

2560 

280 

565 

685 

755 

790 

823 

84  3 

860 

873 

885 

5120 

235 

443 

563 

620 

658 

683 

710 

730 

743 

763 

12800 

135 

243 

333 

388 

438 

460 

493 

505 

525 

545 

25600 

83 

165 

215 

265 

303 

328 

368 

390 

410 

433 

51200 

58 

108 

145 

188 

220 

240 

280 

313 

338 

355 

CUADRO  I  H-36 

PRECIPITACION  MAXIMA  PARA  DIFERENTES  PROBABILIDADES  DE  OCURRENCIA 

Y  DURACION  EN  EL  VALLE  BAJO  AGUAN* 

(En  ram) 


Duracxon  Probabilidad  de  Ocurrencia  en  Anos 


Min 

Hor 

1:5 

1:10 

1:25 

1:50 

1:100 

5 

27 

32 

36 

40 

15 

36 

41 

47 

53 

30 

42 

49 

56 

63 

60 

51 

59 

67 

75 

2 

60 

70 

79 

89 

3 

66 

76 

89 

102 

114 

6 

79 

91 

107 

122 

132 

12 

91 

112 

127 

142 

163 

24 

112 

130 

147 

165 

188 

36 

122 

145 

168 

183 

208 

48 

132 

158 

180 

196 

224 

- ...  . 
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... 

.  _ _ _ 

.  _  _ 

_  _ _ 

Calculado  en  base  Boletin  4 0  para  75' 
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AGUAN  RIVER  BASIN 
CUENCA  DEL  RIO  AGUAN 


aiJRO  117-30 


PRINCIPALS  TRIBUTARIOS  Y  OTRAS  OUEBRADAS  MENORES  DEL  VALLE  BAJO  AGUAN 


r- 

b 

iv 

» 

U 


1 


A 


Cauce 


Area  de 
Drenaje 

Km^ 


(m  /seg) 

Descarga  Max. Probable 


I  MArgen  Derecha 


no 


^25 


no 


Dimension  Puente 
Sob  re  Carretera(ni) 
Largo  x  Alcura 


1) 

R.Jaguaca 

120.0 

A 30. 00 

530.00 

600.00 

48  x  3 

2) 

Tr.del  Balsamo 

5.0 

85.00 

110.00 

125.00 

32  x  3 

3) 

Q.E1  Balsamo 

2A.0 

190.00 

240.00 

270.00 

18  x  3 

A) 

Cr.del  Tepusteca 

1.0 

37.00 

46.00 

54.00 

2x2 

5) 

Cr.del  Tepusteca 

2.5 

60.00 

75.00 

105.00 

2x2 

6) 

Q. Tepusteca 

5.0 

85.00 

110.00 

125.00 

18  x  3 

7) 

Q. los  Cocos 

20.0 

18A.00 

214.00 

243.00 

32  x  3 

8) 

Q.Monga 

1.0 

0.75 

0.83 

0.97 

2x2 

9) 

Q.Agua  Caliente 

5.0 

2.86 

3.18 

3.72 

2x2 

10) 

R.Monga 

AO.O 

240.00 

300.00 

350.00 

48  x  3 

ID 

Q.  La  Pava 

3.5 

2.12 

2.37 

2.76 

12  x  2 

12) 

0.  Regaderos 

10.5 

125.00 

157.00 

180.00 

12  x  2 

13) 

Tr.de  Regaderos 

1.0 

0.75 

0.83 

0.97 

6x2 

1A) 

Tr.del  Achiote 

1.0 

0.75 

0.83 

0.97 

24  x  3 

15) 

Q.El  Achiote 

1A.5 

147.00 

185.00 

208.00 

24  x  3 

16) 

Cr.El  Achiote 

2.0 

1.13 

1.48 

1.73 

24  x  3 

17) 

Q.dc  Calmuyo 

5.0 

85.00 

110.00 

125.00 

Tributa  a  Q. Honda 

18) 

Q.de  Orica 

7.0 

100.00 

126.00 

150.00 

Tributa  a  Q. Honda 

19) 

Q.  Honda 

18.0 

162.00 

200.00 

230.00 

24  x  2 

20) 

Q.Seca 

7.8 

105.00 

132.00 

158.00 

36  x  2.5 

21) 

Q.Prieta 

3.0 

1.87 

2.08 

2.43 

24  x  2 

22) 

Cr.Cuaca 

0.5 

0.A2 

0.47 

0.55 

42  x  2 

23) 

R.Cuaca 

250.0 

615.00 

760.00 

820.00 

’96  x  4 

2A) 

Tr.de  San  Pedro 

2.0 

1.33 

1.48 

1.73 

42  x  3 

25) 

R.San  Fedro 

257.0 

620.00 

770.00 

850.00 

72  x  3 

26) 

Q.Collmita 

11.0 

125.00 

160.00 

180.00 

24  x  2 

27) 

Q.Zarca 

3.0 

66.00 

.  84.00 

96.00 

24  x  2 

28) 

R.Ouapinol 

58.0 

300.00 

365.00 

418.00 

36  x  2.5 

29) 

Cr. Bene gas 

2.5 

1.60 

1.79 

2.09 

36  x  2 

30) 

Dren.  Principal 

1.0 

0.75 

0.83 

0.97 

6  x  1.5 

31) 

Q.Ceibita 

15.0 

150.00 

190.00 

210.00 

24  x  2 

32) 

Cr.Ceibita 

3.0 

66.00 

84,00 

96.00 

24  x  2 

33) 

R.Tocoa 

200.0 

550.00 

690.00 

790.00 

60  x  4 

3A) 

Q.  del  Antigual 

5.0 

85.00 

110.00 

125.00 

2x2 

35) 

Q.del  Tigre 

2.0 

54.00 

68.00 

72.00 

2x2 

36) 

Cr .Yucatdn 

1.0 

37.00 

46.00 

54.00 

16  x  2 

37) 

Q.YueatAn 

2.0 

54.00 

68.00 

72.00 

16  x  2 

38) 

Dren.Yucatdn 

1.0 

0.75 

0.83 

0.97 

2x2 

39) 

Dren. Sinaloa 

0.5 

0.A2 

0.47 

0.55 

2  x  1 

AO) 

R.  Tauji ca 

7().0 

334.00 

425.00 

486.00 

24  x  2 

Al) 

R.  Viejo 

10.0 

120.00 

150.00 

172.00 

,52  x  4 

A2) 

Q.Juan  Antonio 

13.0 

137.00 

175.00 

213.00 

24  x  3 

» »* 
S>1 

Wl 
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CL'ADRO  III-30  <  Continuacifin) 


'J1 


Cauce 

Area  de 
Drenaje 
Km2 

(m3/seg) 

Descarga  Max. Probable 
^10  Q25  Q50 

bimens  i<5n  Puente 
Sobre  Carretera(m) 
Largo  x  Altura 

43)  Cr.Pedroso 

3.0 

66.00 

84.00 

96.00 

10 

x  2 

44)  Gr.Brichito 

3.0 

1.87 

2.08 

2.43 

6 

x  2 

45)  Q.  de  Arena 

30.0 

210.00 

264.00 

300.00 

54 

x  4 

46)  Cr.S.N. 

2.0 

1.33 

1.48 

1.73 

12 

x  2 

47)  Cr.S.N. 

2.0 

1.33 

1.48 

1.73 

16 

x  2 

48)  Cr.S.N. 

2.0 

1.33 

1.48 

1.73 

12 

x  2 

49)  Cr.S.N. 

2.0 

1.33 

1.48 

1.73 

6 

x  2 

50)  Q.de  Agua 

14.0 

145.00 

182.00 

206.00 

36 

x  3 

51)  Cr.S.N. 

2.0 

1.33 

1.48 

1.73 

6 

x  2 

52)  Q.de  Briche 

6.0 

90.00 

120.00 

140.00 

48 

x  3 

53)  Cr.S.N. 

1.0 

0.75 

0.83 

0.97 

12 

x  2 

54)  Cr.S.N. 

2.5 

60.00 

75.00 

85.00 

12 

x  2 

55)  Q. Pablo  Martinez 

2.0 

1.33 

1.48 

1.73 

16 

x  2 

56)  Q.  Palmichal 

2.0 

1.33 

1.48 

1.73 

12 

x  2 

57)  Q.  Arenosa 

3.0 

66.00 

84.00 

96.00 

32 

x  3 

58)  Q.  Corocito 

73.0 

325.00 

415.00 

470.00 

24 

x  3 

59)  R.  Tepi 

8.0 

108.00 

136.00 

160.00 

33 

x  3 

60)  R.  Bonito 

200.0 

550.00 

690.00 

790.00 

32 

x  3.50 

MArgen  Izquierda 

1)  R.  El  Terrero 

40.0 

240.00 

300.00 

350.00 

No  cruza 

camino 

2)  R.  Montes  de  Oro 

12.0 

130.00 

168.00 

220.00 

10 

x  3 

3)  R.  Ponciano 

4)  Q.  La  Pita 

5)  R.  Sonanguera 

6)  R.  Churrusquera 

7)  R.  Guijiniquilapa 

8)  R.  Ilanga 

9)  R.  El  Coco 

10)  R.  El  Saladillo 

11)  R.  Chapaguita 

12)  Q.  Dona  Juan 

13)  T.  Tarros 

14)  R.  De  Enmedio 
L5)  R,  El  Claro 


53.0  286.00  360.00  412.00  Tributa  a  Q.La  Pita 

19.0  165.00  210.00  240.00  15  x  3 

180.0  522.00  648.00  756.00  Tributa  Churrusquera 

45.0  256.00  324.00  369.00  Tributa  al  Ilanga 

40.0  240.00  300.00  350.00  100  x  4 

68.0  312.00  394.00  450.00  Tr.en  Guijiniquilapa 

127.0  430.00  550.00  620.00  48  x  3 

14.0  145.00  182.00  2^5.00  16  x  4 

76.0  334.00  425.00  4  5.00  40  x  5 

7.0  100.00  126.00  1  9.00  Tr.al  Chapaguita 

15.0  150.00  190.00  210.00  No  cruza  canino 

12.0  130.00  168.00  190.00  No  cruza  camino 

21.0  176.00  214.00  250.00  No  cruza  camino 


III  Cruces  entry  Gorocito  y  Rio  Chapagua 


I 

*L 


1) 

Cr.  Corocito 

2.0 

1.33 

1.48 

1.73 

3 

X 

2 

2) 

Dren.  Corocito 

1.0 

0.75 

0.83 

0.97 

2 

X 

1.8 

3) 

Cr.  S.N. 

Al iviadero 

109.00 

135.00 

24 

X 

2.5 

4) 

Cr.  S.N. 

Al ivi adero 

451.00 

557.00 

118 

X 

3.2 

5) 

Cr.  S.N. 

Al iviadero 

172.00 

205.00 

40 

X 

2.5 

6) 

Cr.  S.N. 

Al iviadero 

451.00 

557.00 

200 

X 

3.0 

7) 

Cr.  S.N. 

Al iviadero 

78.00 

95.00 

16 

X 

2.5 

8) 

Cr.  S.N. 

Al iviadero 

' c  9 . 00 

299.00 

60 

X 

3.0 
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CUADRD  I 11-30  (Tontinuacifin) 


Cauce 


9)  R.  AguAn 

10)  Cr.  S.N. 

11)  Dren 

12)  Dren 

13)  Cr.  S.N. 

14)  Cr.  S.N. 

15)  R.  Chapagua 


3 

Aren  de  (m  /seg)  Dimens i6n  Puente 

Drenaje  Descarga  Max. Probable  Sobre  Carretera(tn) 

Km2  Q1q  Q25  Q5q  largo  x  Altura 


10,228 

690.00 

016.00 

124  x  4.0 

Aliviadero 

140.00 

168.00 

32  x  2.5 

Aliviadero 

9.00 

11.00 

2  x  2 

Aliviadero 

9.00 

11.00 

2x2 

Aliviadero 

371.00 

409.00 

32  x  6 

Aliviadero 

432.00 

575.00 

48  x  6 

70 

324.00 

387.00 

192  x  5 

QJADRO  II -3 


EESCARGA  MAXIMA  PROBABLE  CARACTERISTIOQ 
DE  LOS  RIOS  EN  EL  AREA  EE  ESTUDIO 


Nonbre  del  Cauce 

PI-tF  * 

Pico  tn^/seg 

Tienpo  al 
Pico  (hrs) 

Area  de 
Drenaje 
Km. 

Cr eager 

"C" 

^Rlo  Aguan  en  Puente 

IXirango 

21,100 

45 

10,228.0 

111 

Rio  Aguan  en  confluencia 

Rio  Tocoa 

25,300 

39 

9,582.0 

137 

Rio  Aguan  en  confluencia  Rio 
Jaguaca 

28,200 

30 

6,743.0 

174 

Rio  San  Pedro 

2,880 

18 

250.8 

82 

Rio  CUaca 

2,820 

18 

251.7 

81 

Rio  Jaguaca 

2,235 

7.5 

123.0 

97 

Rio  Tocoa 

2,465 

13.5 

201.1 

80 

Rio  Guapinol 

910 

3.75 

60.4 

62 

Rio  Taujica 

1,436 

7 

75.2 

85 

Rio  Ebnga 

780 

2.5 

41.1 

68 

Rio  Cozocito 

1,141 

9.0 

73.8 

68 

Quebrada  de  Ceibita 

390 

1.75 

13.7 

68 

Quebrada  de  Arena 

490 

3.25 

30.5 

53 

Quebrada  de  Agua 

179 

1.5 

12.5 

37 

Quebrada  de  Los  Cocos 

410 

2.0 

18.5 

63 

Rio  Marne 

10,145 

20 

2,076.7 

101 

Rio  Cuyarnel 

'J _ 

388 

14 

48.6 

30 

s  g  g  &  g  ?  ?  ?  s?  erg 


ww.v 


CUADKD  II-5 

DESCARGA  PICO  PARA  DUERENTE  PERIODO  EE  PE- 
RIODO  EE  KETORNQ  IE  LOS  HAS  IMTOKEAITIES  RIOS 
EN  EL  AREA  EE  ESTUDIO 


Nonbre  del  Cauce 

* 

Tiecpo  de 
Pico  (Hr) 

10  anos 
m^/seg. 

25  anos 
m^/seg. 

50  anos 
m3/seg. 

100  anos 
m^/seg. 

Rio  Aguan  en  Puente  Durango 

63.0 

3,400 

4,650 

5,260 

Rio  Aguan  en  confluencia 

Rio  Toooa 

57.0 

3,820 

4,540 

5,207 

5,950 

Rio  Aguan  en  confluencia 

Rio  Jaguaca 

51.0 

3,840 

4,550 

5,212 

5,950 

Rio  San  Pedro 

10.5 

600 

710 

810 

920 

Rio  Cuaca 

620 

730 

830 

940 

Rio  Jaguaca 

7.0 

600 

710 

800 

910 

Rio  ibooa 

12.0 

590 

690 

790 

890 

Rio  Guapinol 

3.75 

280 

320 

360 

410 

Rio  Taujica 

7.0 

390 

460 

520 

590 

Rio  Manga 

3.75 

310 

350 

400 

440 

Rio  Coro  ci  to 

8.0 

260 

310 

350 

390 

Quebrada  de  Ceibita 

3.25 

1 

150 

180 

200 

230 

Quebrada  de  Arena 

4.0 

180 

210 

240 

270 

Quebrada  de  Agua 

3.5 

97 

113 

122 

144 

Qjebrada  de  Los  Cocos 

1.7 

167 

194 

220 

247 

Rio  Maine 

16 

2,279 

2,695 

3,085 

3,503 

Rio  Cuyanel 

6.5 

117 

138 

157 

178 

*  Iniciandose  en  el  nrjnento  que  el  agua  en  el  cance  oomLenza  a  subir . 


B-31 


^V.V.VV.V.V7JCV.V?,/T, 


CUADRO  II-2 

CARACIERISTICAS  GEOGRAFIGAS 
EE  LOS  RIOS  EN  EL  AREA  ESTUDIAEA 


Cuenca 

Nonbre  del  Cauce  Km.  ^ 

Rio  Aguan  en  Puente  Dur  -go  10,228.0 

Rio  Aguan  en  coofluencia 

Rio  Tocoa  9,582.0 

Rio  Aguan  en  confluencia 

Rio  Jaguaca  6,743.0 

Rio  San  Pedro  250.8 

Rio  Cuaca  251.7 

Rio  Jaguaca  123.0 

Rio  Tocoa  201.1 

Rio  Guapinol  60.4 

Rio  Taujica  75.2 

Rio  Mcnga  41 . 1 

Rio  Coro ci to  73.8 

Quebrada  de  Ceibita  15.7 

Qjebrada  de  Arena  30.5 

Qjebrada  de  Agua  12.5 

Qjebrada  de  Los  Cocos  18.5 

Rio  Maine  2 ,076.7 

Rio  Cuyamel  48 . 6 


Longitud 

Km. 

H  max 

m. 

H  min 
m. 

292.0 

1180.0 

10.0 

238.0 

1180.0 

40.0 

163.0 

1180.0 

38.2 

1270.0 

40.3 

1210.0 

l||l 

19.0 

1180.0 

liH 

31.7 
19.0 
17.1 

12.8 
21.9 

7.7 

13.3 
7.3 
9.5 

94.4 

21.5 


1280.0 

1370.0 

1080.0 

1280.0 

500.0 

970.0 

540.0 

280.0 

1070.0 

1440.0 

780.0 


40.0 

40.0 

40.0 

90.0 

30.0 

50.0 

15.0 

20.0 

95.0 

95.0 

60.0 


>5 

Stef:-1 
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HIDROGRAMA  DE  DESCARGAS  MAXIMA!  )EL  RIO  AG  LAN  CON  I’ROBABILIDADES  DE 

OCURRENCIA  1:10  /NOS  Y  1:25  ADOS  EM  JAGUACA,  TOCOA  Y  PTE.  DURANGO. 
_ ^ _ PIES  CUBICOS  POR  SECUNDO _ 

4i?mPO  <jesc^e  Confluencia  R.'Japuaca  Confluencia  R.Tocoa  Conflucmcia  rte.Duranj 
micio  de  - - ; - 1 - “ - - - - - 

lluvia(horas)  1:10  anos  1:25  af os  1:10  anos  1:25  aros  1:10  anos  1:25  aro 


LIST  Of 


MAPA  DE  CUENCAS  TRIBUTARIAS  AL  VALLE  DE  SULA 
MAPA  DE  ESTACIONES  METBORCLOGICAS  DE  LAS  CUENCAS  DE  LOS 
RIOS  CHAMELBCON  Y  ULUA 

MAPA  DE  ESTACIONES  HIDRCLOGICAS  DE  LAS  CCJENCAS  DE  LOS 
RIOS  CHAMELBCON  Y  ULUA 

ESTAOONES  HIDROLOGICAS  EN  LA  CUENCA  DE  LOS  RIOS  CHAMELECON 
Y  ULUA  PERICDO  DE  OPERACION 
ESTACIONES  HIDRCLOGICAS  DE  LAS  CUENCAS  DE  LOS 
RIOS  CHAMELECON  Y  ULUA 

ISOHIETAS  MED  IAS  ANNUALES  EN  LA  CUENCA  DE  LOS  RIOS 
CHAMELECON  Y  ULUA 
CUHVA  PRBC I PITAC ION  VRS.  DURACION 
PRECIPITACIONES  PROMEDIO  MENSUALES  (mm) 

PRECIPITACIONES  PROMEDIO  MENSUALES  (irm)  CONTINUACION 
FRECUENCIA  DE  TOFMENTAS  PARA  LAS  CUENCAS  QUE  RCDEAN  EL 
VALLE  DE  SUIA 

CADDALES  MAXIMOS  ANUALES  (m3/s) 

FRECUENCIA  DE  CRBCIENTES  EN  ESTACIONES  SELECCIONADAS 

CADDALES  MEDIOS  MENSUALES  (m3/s)  ESTACION:  PUENTE  PIMIENTA 

CAUDALES  MEDIOS  MENSUALES  (m3/s)  ESTACION:  ULAPA 

CADDALES  MEDIOS  MENSUALES  (m3/s)  ESTACION:  LAGUNETAS 

CADDALES  MEDIOS  MENSUALES  (m3/s)  ESTACION:  PTE.  CHAMELECON 
CARGA  DE  SEDIMENTOS  EN  SUSPENSION 
EVAPORACION  TANQUE  VRS.  EWBALSE  (mm) 

RESUMEN  DE  LA  EVAPORACION  NETA  DE  LOS  EMBALSES  (MM) 
TEMPERAIURA  PRCMEDIO  MENSUAL  EC  ESTACIONES  METEOROLOGICAS 
SELECCIONADAS 
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DE  LAS  CUENCAS  DE  LOS  RIOS 


PACCIPITACtON  VALLE  DE  SULA 
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PRECIPITACION  VRS.  DURACION 
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TABLA  A-47 


Frecuencla  de  Tormentas  para  las  cuencas  que  rodean  el  Valle  de  Sula 


Area  y  Estacidn 


Afios  de 
Regis  tros 


Precipitacidn  max.  de  24  hrs.  (cm) 
10  afios  20  afios  50  afios 


Area  Costera 
La  Ceiba 
Tela 


Valle  de  Sula 


Vertlente  Oriental 
El  Progreso 
Buena  Vista 

Vertiente  Occidental  y  Valle 
La  Fragua 
Ceibita 
Copdn 
Lupo 
Campana 
La  Mesa 

La  Mesa-Barandilla8 


Adoptado  para  el  Valle  de 
Sula  y  Cuencas  adyacentes 


1 /  Estos  estimados  son  dudosoa  debido  al  gran  coeficiente  de  desviacidn  comparado 
con  las  otras  estaciones  de  la  regidn. 

2/  Ligeramente  mayor  que  el  promedio  de  Progreso,  Buena  Vista,  La  Fragua,  Copdn, 
Campana  y  La  Mesa.  Los  datos  de  Ceibita  y  Lupo  no  fueron  utilizados  en  el 
cdlculo  del  promedio,  debido  al  desproporcionadamente  elevado  coeficiente  de 
desviacidn.  Los  datos  de  La  Mesa  mas  Barandillas  no  fueron  utilizados  en  el 
cdlculo  del  promedio  debido  a  que  la  precipitacidn  en  el  drea  de  San  Pedro  Sula 
es  menor  que  en  el  Valle  de  Sula  y  las  areas  adyacentes  en  consideracidn  tal 
como  se  muestra  en  el  mapa  de  hisoyetas  promedio  anual. 
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TAB  LA  A- 44 

3  ^ 

CAUDALES  MAXIMOS  ANUALES  (m  /s) 


ASO 

LA  LIBERTAD 

•  EL  CAJON 

CHINDA 

(2599  Km2) 

(8607  Km2) 

(8456  Km2) 

1955/56 

(1905) 

56/57 

(1394) 

57/58 

(2018) 

58/59 

(2670) 

59/60 

(3168) 

65/66 

(1982) 

66/67 

(1094) 

(2297) 

67/68 

(870) 

(1623) 

68/69 

(893) 

(1869) 

(3086) 

69/70 

867 

-- 

(3149) 

70/71 

1662 

1611 

(2234) 

71/72 

72/73 

520 

287 

15152/ 

833*' 

(19821. 

1245*' 

73/74 

466 

4962/ 

4662=' 

(2594) 

74/75 

918 

(4476) 

75/76 

1863 

1550 

2690 

If  Lob  caudales  entre  pardntesis  fueron  estimados  multlpllcando  el  caudal 
medio  dlario  mdximo  anual ,  por  la  raz6n  del  caudal  mkxlmo  instantdneo 
al  caudal  medio  diario  mAximo  para  los  afloa  en  que  no  ex  is  ten  regiatroa 
de  limnlgrafo. 

Las  razonea  utilize da a  fueron: 

1.5  para  Chin da  y  el  Cajdn;  1.65  para  la  Libertad. 

2/  Valorea  obtenidos  de  la  maxima  lectura  de  escala  y  ecuacidn  de  caudaleat 
ex cede  el  valor  calculado  aegtin  1/ 


V*  f, 

>V.V_V 


E STAC ION 


AREA 

(km2) 


CRECIENIE  (m/s) 
10  afios  20  afios  50  aQos 


100  aflos 


CAUDALES  ME DIOS  MENSUALES 
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RESUMEN  DE  LA  EVAPORACION  NETA  DE  LOS  EMBALSES 
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This  section  contains  information  extracted  from  previous  reports 
documenting  the  nature  and  extent  of  agricultural  activity  in  the 
Aguan  River  Basin.  Basically  agricultural  activities  are  not  subject 
to  radical  changes  over  a  short  period  of  time.  Commercial  export  of 
bananas,  citrus,  palm  oil,  and  fruits  are  the  mainstay  of  the  agrarian 
economy.  Flooding  in  the  Sula  Valley  and  Aguan  Valley  is  responsible 
for  considerable  losses  on  an  annual  basis.  The  governmental 
infrastructure  for  dealing  with  agricultural  problems  has  sought  and 
proposed  projects  for  the  overall  alleviation  of  flooding  in  the  past. 
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(Information  extracted  from  "The  Feasibilility  Study  on  the  Aguan 
Valley  Agricultural  Development  Project  (Saba  -  Olanchito  Area)", 
March  1985,  Japan  International  Cooperative  Agency). 

I.  Glossary  of  Terms 

II.  Land  Use  and  Cropping  Pattern 

III.  Infrastructure  (Agricultural) 

IV.  Soils  and  Land  Classification 

(Information  from  July  1981  Study  by  the  Consortium  of  Charles  T.  Main 
International,  Consultores  Latinamericanos  Associates,  and  Gabinete 
Tecnico,  S.A. 

V.  Infrastructure  Lower  Aguan  Project  (Bajo  Aguan) 

VI.  Curves  Shewing  Monthly  Distribution  of  Production  for  Selected 
Agricultural  Products 


GLOSSARY  OF  ABBREVIATIONS 


LAI1> 
anach 
banadesa 
B/C 
CACM 
COPALMA 
CESAMO 
COHBANA 
CESAR 
COHDEFOR 
CON SUP LANE 
CONSUP LANE/UN 

CONSUDE 

CORFINO 

CASAGO 

EACI 

EIRR 

ENEE 

FECORAH 

FNH 

FIRR 

GDP 

GRP 

I0B 

IHMA 

INA 


U.S.  Agency  for  International  Deve 
National  Aaeociation  of  Honduran  Cooperat*. 

National  Agricultural  Development  Bank 

Benefit  -  Coat  Ratio 

Central  America  Common  Market 

Agri-industrial  Cooperative  for  African  Oil  Pals 

Healthy  Center  with  Doctor 

Banana  Corporation  of  Honduras 

Rural  Healthy  Center 

National  Forestry  Corporation 

National  Economic  Planning  Council 

CON'SUPLANE/UN  Project  for  the  Integrated  Development  of 
the  Aguan  Region 

Swiss  Corporation  for  Development 

Olancho  Industrial  Forestry  Corporation 

Cooperative  of  Multiple  Services,  Agriculture  and 
Livestock 

Irletas  Cooperative  of  Banana  Growers 
Economic  Internal  Rate  of  Return 
National  Power  Corporation 

Honduran  Federation  of  Land  Reform  Cooperatives 

National  Railway  Corporation 

Financial  Internal  Rate  of  Return 

Gross  Domestic  Product 

Gross  Regional  product 

Inter-American  Development  Bank 

Honduran  Agricultural  Marketing  Institute 

National  Agrarian  Institute 
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Land  Use  and  Cropping  Plan 


(1)  In  irrigated  Area 


CROP 

Cultivated 
Area  (ha) 

Yield 

t/ha) 

■roduction 

(t) 

Price 

(Lpa/O 

Cross 

Return 

(Lps) 

Unit 

Cost 

Lpa/ha) 

Total  Cost 
(Lps) 

Net  Return 
(Lps) 

A 

(3,712)  1) 

2.5 

9,280 

350 

3,248,000 

657 

2,438,784 

809,216 

p 

(4,604) 

5.0 

23,020 

350 

8,057,000 

745 

3,429,980 

4,627,020 

PTCE 

A 

302 

2.6 

785.2 

460 

361,192 

800 

241,600 

119,592 

P" 

1.577 

5.0 

7,885 

4  60 

3,627,100 

1,020 

1,608,540 

2,018,560 

A 

(258) 

1.1 

283.8 

920 

261,096 

500 

129,000 

132,096 

P 

(2,573) 

1.5 

3,859.5 

920  j 

3.550,740 

570 

1 ,466,610 

2,084,130 

A 

| 

- 

-  1 

- 

- 

- 

“ 

P 

(1,200) 

2.5 

3,000 

555  ; 

1,665,000 

667 

800,400 

864,600 

" 3 

21 

9 

189 

160  | 

30.240 

800 

16,800 

13,440 

vnOOo  */» 

p 

221 

20  ! 

4,420 

160 

707,200 

2,193 

484,653 

222,547 

A 

' 

- 

- 

- 

P 

200 

35 

7,000 

160 

1,120,000 

3,264 

652,800 

467,200 

A 

7 

15 

105 

150 

15,750 

1,087 

7,609 

8,141 

P 

207 

35 

7,245 

150 

1,086,750 

1,687 

349,209 

737,541 

A 

130 

25 

3,250 

no 

357,500 

1,100 

143,000 

214,500 

P 

130 

50 

6,500 

110 

715,000 

1.701 

221,130 

493,870 

- 

- 

- 

- 

- 

- 

- 

- 

COCOA 

tr 

2,300 

1.5 

3,450 

3,245 

11,195,250 

1,478 

3,399,400 

7,795,850 

A 

- 

1  - 

— 

■ 

- 

' 

i  _ _ 

- 

MANGO 

P 

300 

30 

9,000 

160 

1,440,000 

1,102 

)  330,600 

1,109,400 

A 

- 

i  " 

- 

- 

- 

- 

j  -  - 

- 

P 

50 

l  :5 

j  1.250 

j  160 

j  220.000 

1,230 

61,500 

138,500 

OTHER 

A 

I  15 

I  1° 

1  150 

80 

12,000 

!  10 

150 

11,850 

FRUTS 

P 

12 

180 

80 

1  1-.400 

1  15 

225 

14,175 

lA 

i  - 

1  ' 

- 

- 

i  - 

i 

- 

F 

j  400 

i  25 

10,000 

360 

3,600,000 

!  2,045 

818,000 

2,782.000 

TOMATO 

|A 

1  - 

- 

- 

- 

- 

1  - 

- 

- 

P 

(600) 

40 

24,000 

no 

2,640,000 

2,662 

1  1,597,200 

1,042,800 

A 

4,445  2) 

14,043 

4,285,778 

|  2,976,943 

1,308.835 

P 

14,377  3) 

110,809.5 

39,618,440 

15,220,247 

24,398,193 

Note : 


1) 

2) 

3) 

4) 


Figure  In  Parenthesis  means  cultivated  area  for  postrera  season 
Primavera  season:  2,2b 9  ha,  Postrera  season:  2,196  ha 
Primavera  season:  9,100  ha,  Postrera  season:  5,277  ha 
A:  Actual  P:  Plsn 
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1 


KM 

& 


y.M 


JUKI 


ea 


Cultivated 

Yield 

Area  (ha) 

(t/ha) 

Price  Gross 
(Lps/t)  Return 


Unit 
Cos  t 
(Lps/ha) 


Total  Cost  Net  Return 
(Lps)  (Lps) 


3  1 

1,800  | 

350 

630,000 

671 

9 

3,600 

160 

576,000 

800 

320,000 

256,000 

680,400 

_ ! _ 

790 

237,000 

443,400 

00 

160  j 

480,000 

950  1 

190,0001 

290,000 

ORANGE 


PASTURE 


TOTAL 


pi  2,800 

..  _ 


A|  7.712 


P  j  2,300 


A  i  7,712 


P  (  7,000 


I  70,000 


j  46,272 


23,000 


|  46,272 


i  108,010 


7,700,000 


381,800 


768,115.2 


1 

a! 

[l2 , 157  5)  | 

! 

60,315 

154,240 

103,500 

278,300 

154,240 

613,875.2 

4,245,100 

7,227,100 

3,131,183 

1,922,710.2 

218,819.5 


51,090,640 


5)  Figure  in  Parenthsis  means  cultivated  area  for  postrera  season 

6)  Primavera  season:  9,961  ha,  Postrera  season:  2,196  ha 

7)  Primavera  season:  15,800  ha,  Postrera  season:  5,577  ha 

8)  A:  Actual  P:  Plan 
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Agricultural  Production 


3.7.1  Bananas  and  Oil  Palm 
(1)  Banana 

Bananas  are  grown  on  a  commercial  scale  in  two  estates  at  Coyoles 
and  at  Isletas.  The  total  net  area  at  Coyoles  is  3,962  ha  and 
isletas  2,030  ha.  Both  plantations  were  originally  established  by 
the  Standard  Fruit  Company,  so  they  are  structurally  similar. 

The  plantation  at  Isletas  is  under  the  control  of  the  Empress 
Asociative  Campesina  in  Isletas  (EACI).  EAC1  was  formed  in  1975, 
from  the  ex-workers  of  the  Standard  Fruit  Company,  following  that 
company's  abandonment  of  the  plantations.  EACI  has  1,118  members. 
The  terms  of  a  five  year  contract  between  the  Standard  Fruit 
Company  and  COHBANA  (Banana  Cooperation  of  Honduras)  binds  the 
company  to  purchase  all  bananas  of  export  quality  produced  at 
Isletas.  The  price  a  box  at  preset  is  Lps.  5.63. 

The  differences  between  Coyoles  and  Isletas  plantation,  which  is 
reflected  in  average  yields  of  72  ton/ha  at  Coyoles  and  43  ton/ha 
at  Isletas  respectively,  and  that  improvements  have  been  achieved 
at  Coyoles  in  irrigation  drainage,  fertilization  and  pest  control. 
But  at  Isletas,  soil  is  slightly  less  well-drained  and  rainfall  is 
nearly  double. 

The  irrigation  systems  of  both  plantations  are  fundamentally 
similar.  Watering  is  chiefly  used,  but  lately,  at  Coyoles  a  drip 
irrigation  system  was  installed  and  shows  good  results,  because 
water  is  used  in  proportion  to  the  water  requirements  of  the 
plants.  The  rainfall  deficit  at  Coyoles  is  more  serious  than 
Isletas,  and  Coyoles  needs  all-year  (300  days  a  year)  irrigation. 

Fertilizer  is  applied  on  basis  of  leaf  analysis,  and  KC1,  urea  and 
phosphate  are  generally  used.  Fertilizer  is  applied  through  the 
pipe  of  irrigation  system. 

The  varieties  of  banana  plant  are  Cavendish  and  Ecuatoriano.  The 
Ecuatoriano  variety  has  high  yield  and  is  little  damaged  by  the 
wind  because  it  is  low  in  height. 

The  most  common  diseases  are  Sigatoka  and  Moko.  Dihtance,  benlate 
and  methyl  bromide  are  effective  for  these.  Insecticide  is  not 
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used,  but  the  plastic  film  bags  for  fruit  are  used  to  control 
insects,  which  transmit  diseases  such  as,  Atracnosis  and  Ojo  Bajo. 

Bananas  are  exported  every  week:  usually  72  thousand  boxes  and  at 
least  42  thousand  boxes  a  week.  Bananas  are  cut  at  the  stage  of 
77-84  days  to  export  to  Europe  and  84  days  to  U.S.A. 


(2)  Oil  Palm 

The  total  gross  area  planted  in  Phase  I,  &  II  Lower  Aguan  Project 
is  10,500  ha.  The  crop  requires  a  humid-tropical  climate  without 
a  pronounced  dry  season.  It  tolerates  a  moist  soil  water  regime, 
though  it  is  seriously  affected  by  water-logging  and  rotting  of 
arrows  occurs  frequently. 

Fertilizer  was  little  applied  in  the  first  three  years  after 
planting.  Fertilization  is  given  based  on  the  results  of  leaf- 
analysis.  In  practice  ammonium  sulphate  of  21Z  N,  and  potassium 
Chloride  of  60*  K2O  is  recommended.  In  1982,  a  program  of 
fertilization  was  operated  with  good  results  of  652  of  total  area. 
In  1984,  it  is  expected  to  rise  to  80*. 

Occurrence  of  diseases  and  insects  is  very  little  and 
insignificant.  Herbicides  are  recommended  for  weed  control.  Cart 
transportation  is  used  from  the  field  to  the  plant.  This  costs  is 
paid  by  the  plant  at  a  price  of  Lps.  0.38/ton.  The  internal 
transportation  in  the  plantation  is  practiced  by  a  tractor  with  a 
wagon.  In  practice,  the  cart  pulled  by  a  mule,  is  used 
economically  without  hurting  the  root  system  of  the  plants,  and 
doesn't  harden  the  soil  much. 

Imports  of  palm  oil  were  some  9,500  tons  in  1981;  1,900  tons  in 
1982. 

Since  the  end  of  1983,  Honduras  has  sold  palm  oil  on  the 
international  market.  Principal  buyers  are  likely  to  be  England, 
Italy,  Central  and  Latin  America.  In  1983,  exports  were  2,000 
tons  to  England,  and  1,000  tons  to  Nicaragua. 

The  price  of  fruits  is  as  follows: 

A)  Bulk  L.  130.00/ton 

B)  Cluster  L.  127.00/ton 

The  price  of  oil  in  the  interior  market  is  L.  1 , 200. 00/ ton,  in  the 
international  market  L.  1 , 600 . 00/ ton,  F.O.B.  at  the  Port  of 
Castilla. 


3.7.2  Citrus 


Oranges 

In  December  1983  the  total  gross  area  of  oranges  was  916  ha  in  the 
neighborhood  of  Sonaguera,  and  this  is  increasing  due  to  new 
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planting.  The  Association  of  Citrus  Cultivators  of  Sonaguera  is 
established  and  the  members  are  220.  In  practice,  only  150 
members  have  planted  oranges  and  the  rest  will  plant  from  this 
year.  Next  year,  the  new  plantation  area  planned  will  be  2,100 
ha. 

Production  in  the  previous  year  ('82  -  '83)  was  80  million  fruits. 
At  present,  production  of  120  million  fruits  is  estimated.  These 
fruits  will  be  purchased  by  the  company,  Griffin  and  Brand  at 
price  L.  165.00/ton.  Griffin  and  Brand  is  Northamerican  company, 
which  at  present  gives  citrus  cultivators  help  for  the  purpose  of 
purchasing  orange  fruits. 

The  help  consists  of  complete  technical  assistance  to  the 
established  farm,  and  to  new  cultivated  areas.  The  company  offers 
all  the  necessary  financial  assistance  from  clearing  of  the  field 
to  harvesting  the  crops,  including  all  necessary  control 
substances  to  get  excellent  production. 

When  the  yield  of  the  new  plantations  begins,  the  fruits  will  be 
processed  at  the  juice  plant  in  San  Pedro  Sula.  The  sales  price 
of  the  juice  is  excellent  and  future  prospects  all  seem  good. 
Orange  juice  will  be  exported  to  Central  America  and  the  U.S.A. 

In  1983,  the  oranges,  produced  at  Sonaguera,  were  exported  to  the 
Netherlands  and  some  other  countries  and  were  sold  in  the  interior 
market  at  L.  20.00  to  L.  70.00  a  thousand. 

Seed  is  sowed  in  rainy  season  from  October  to  December.  Control 
of  weeds  is  practiced  by  hand.  Insect  injury  is  insignificant. 

The  most  common  diseases  are  Comosis  and  Exocortis. 

There  is  a  region  of  130  ha  of  oranges  between  Saba-Olanchito, 
adjoining  the  Aguan  river.  Fruits  are  for  local  use. 


(2)  Grapefruit 

Since  1977,  INA  has  assisted  cooperatives  to  establish  grapefruit 
plantations  and  the  total  area  reached  913  ha  in  1981.  However, 
it  decreased  rapidly  afterwards,  because  of  decreasing  exports. 

The  total  net  area  of  grapefruits  is  429  ha  in  1984. 

Due  to  poor  external  quality  of  grapefruit,  only  a  small 
proportion  of  production  has  been  exported  to  data.  Non- 
exportable  fruit  has  been  processed  into  concentrate  juice  at  the 
Standard  Fruit  Company's  plant  in  La  Ceiba,  but  subsequently  the 
market  for  grapefruit  juice  declined  and  substantial  quantities  of 
grapefruit  were  buried.  The  quality  of  the  juice  was  considered 
acceptable  for  the  European  market,  but  too  acid  for  Central  and 
North  American  taste,  due  to  delivery  of  under-ripe  fruits. 

The  packing  plants  which  is  situated  at  Chiripa  is  expected  to 
produce  70  million  boxes,  which  will  be  purchased  by  Griffin  and 
Brand.  Price  for  a  box,  F.O.B.  at  Chiripa  is  L.  4.20. 
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The  most  common  disease*  are,  Comosis  y  Exocortis.  The  control  of 
Comosis  is  practiced  by  CaO  and  Antracol.  Exocortis  is  controlled 
by  applying  the  fertilizer  including  Borax. 


3.7.3  Basic  Grains 
(1)  Maize 

The  primavera  crop  is  sowed  in  May,  June  or  July,  with  the  first 
adequate  rain,  and  is  harvested  in  October  or  November.  The 
postrera  crop  is  sowed  in  November,  December  or  January,  and  is 
harvested  in  April  or  May.  The  total  area  of  maize  is  1,694  ha  in 
primavera  and  2,019  ha  in  postrera. 

The  primavera  crop  is  harvested  in  rainy  season,  and  therefore 
the  most  serious  problem  is  the  high  moisture  content  of  the  grain 
at  harvest,  generally  around  222,  and  associated  with  fungus 
infection. 

Consequently,  102  of  primavera  crop  is  not  sold. 

Although  both  IHMA  stores  in  Olanchito  and  Tocoa  have  grain  drier, 
they  are  not  extensively  used. 

Land  preparation  is  commonly  done  by  tractor  of  INA,  with  a  heavy 
harrow  in  excellent  cooperatives,  but  is  practiced  only  by  slash 
and  burn  with  machete  in  inactive  cooperatives.  Sowing  is 
generally  done  by  hand,  several  seeds  being  dropped  into  a  small 
hole  made  by  a  pointed  bar.  The  majority  is  farm-saved  seed  to 
grow  to  a  height  of  about  2  m  in  period  of  120  -  130  days,  less  in 
the  postrera  and  more  in  the  primavera.  Synthetics  tuxpena  is 
occasionally  grown.  This  is  said  to  yield  perhaps  302  more  and 
grain  is  easier  to  separate  from  the  cob. 

Almost  no  fertilizer  is  applied  to  maize.  A  significant  number  of 
farmers  apply  herbicides  as  a  supplement  to  hand  weeding.  The  two 
popular  products  are  2.4D  and  Gramaxone. 

Corn  earworm  and  stemboarer  are  the  most  serious  insects,  but  no 
pesticides  are  applied.  The  yield  is  obtained  1.8  -  3  ton/ha  from 
both  primavera  and  postrera.  But  yield  of  primavera  crop  is 
generally  less  than  postrera  as  is  case  in  the  cooperatives,  as 
shown  in  Table  3-13,  because  of  fungus  diseases  in  humid  season. 


(2)  Rice 

Although,  rice  is  desired  by  farmers  to  cultivate  on  a  large  scale 
because  of  good  yield  and  high  price,  the  total  area  is  302  ha 
only,  because  the  seeding  period  is  liable  to  delay  due  to  the 
weather,  and  intensive  labour  is  required  for  weeding,  bird 
scaring  and  harvesting. 

Rice  is  cultivated  in  the  primavera  season  in  this  area.  The 
seeding  period  is  varied  from  May  to  September.  Rice  is  rainfed 

B-68 


and  grown  on  land  with  imperfect  drainage  system  and  the  seeding 
period  becomes  late  on  sandy  soil  and  early  on  clay  soil. 
Harvesting  time  ranges  from  September  to  January. 


The  farm-saved  seed  is  used  by  half  of  the  cooperatives.  The 
improved  varieties  CICA  6  and  C1CA  8  are  used  occasionally  by 
advanced  cooperatives.  No  fertilizer  is  applied.  Herbicides, 

Stam  LB  10  and  2.4D  are  used  as  a  supplement  to  hand  weeding.  No 
fungicides  and  insecticides  are  applied.  The  yield  is  obtained  2- 
4  ton/ha. 


3)  Beans 

Beans  are  crops  of  low  water  requirement  like  maize  and  with  one 
time  weeding,  leaves  of  beans  cover  the  field,  saving  a  lot  of 
trouble.  Most  beans  are  produced  on  the  steep  hilly  slopes. 
Conditions  during  the  wet  season  encourage  fungus  diseases. 
Consequently,  postrera  cultivation  is  more  than  primavera.  At 
present,  total  area  is  80  ha  in  primavera  season  and  178  ha  in 
postrera  season. 

Beans  as  primavera  crop  are  sowed  in  May  or  June  and  harvested  in 
August  or  September;  as  a  postrera  crop  they  are  sowed  in  December 
or  January  and  harvested  in  February  and  March. 

The  most  commonly  used  variety  is  the  native  kind  of  the  bush- 
bean,  San  Moreno,  but  climbers  are  sometimes  used  to  grow  up  the 
old  maize  stalks. 

Fertilizer,  herbicide,  fungicide  and  insecticide  are  not  applied. 
Yield  is  1-1.5  ton/ha. 
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3.7.4  Other  Agricultural  Products 


(1)  Cassave  and  Plantains 

Both  cassave  and  plantains  are  the  important  subsistence  crops  and 
are  cultivated  in  small  patches  of  many  household  gardens. 

Cassave  has  both  sweet  and  bitter  types  and  yield  is  20  ton/ha. 
Plantains  are  unduly  affected  by  black  Sigatoka.  Yield  is  about 
20  ton/ha.  Lately  the  cultivated  area  of  these  products  has 
increased. 


(2)  Other  Fruit  Trees 

Ciruela,  mongo,  lemon,  avocado,  papaya,  soursop  and  zapodilla  are 
cultivated  in  many  household  gardens.  Among  these  fruits  the 
ciruela  is  the  most  prominent. 


3.7.5  Agricultural  Industry  Products 
(1)  Agro-industry  Products 

In  the  study  area,  there  are  no  processing  plants  of  industrial 
and  horticultural  crops.  However,  lately  the  production  of  palm 
oil,  grapefruit  juice  and  orange  juice  have  increased  gradually 
due  to  an  abundance  of  materials  produced  in  lower  Aguan  Valley. 

As  the  oil  palm  planted  in  lower  Aguan  grew  rapidly,  palm  oil 
increase  every  year  and  Honduras,  once  an  importer  of  palm  oil, 
became  an  export  country.  And  the  orange  juice  plant  is  under 
construction  in  San  Pedro  Sula  expecting  the  production  of  new 
plantation  at  Sonaguera.  Furthermore,  the  Standard  Fruit  Company 
is  the  major  exporter  of  pineapple  from  their  plantation  at 
Montecristo  near  La  Caiba.  Pineapple,  in  addition  to  being 
exported  fresh,  is  juiced  for  export  as  concentrate.  These 
activities,  in  the  neighborhood  of  lower  Aguan,  and  in  La  Ceiba  or 
in  San  Pedro  Sula,  would  give  this  middle  Aguan  Valley  good 
stimulation. 


3.7.6  Livestock 
(1)  Outline 

In  the  Republic  of  Honduras,  cattle  raising  has  traditionally  been 
the  most  popular  sector  of  livestock  production.  According  to  the 
statistics  of  the  FAO  Production  Yearbook  (1981),  the  number  of 
livestock  animals  raised  in  the  country  has  changed  as  shown  in 
the  table  below. 
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Number  of  Animals  Raised  in  Honduras 


(Unit:  thousand  of  head) 


Animal 

1969  -  71 

1971 

1980 

1981 

Horse 

173 

149 

150 

151 

Dairy  cattle 

1,573 

2,234 

2,262 

2,336 

Minch  cow 

308 

342 

338 

334 

Swine 

545 

531 

534 

580 

Sheep 

3 

5 

5 

5 

Goat 

18 

22 

22 

22 

Chicken 

2,903 

4,445 

4,808 

4,900 

(Source:  FAO  Production  Yearbook, Vol.  35) 

As  in  other  developing  countries,  in  Honduras  the  small-scale  pig 
and  chicken  farms  have  been  rapidly  increasing  compared  with  the 
traditional  cattle  farms. 

Yoro  Province,  where  the  study  area  is  located,  has  the  forth 
largest  land  area  of  a  total  of  18  provinces  in  the  country. 
LATINOCONSULT,  S.A.  (1984)  estimates  that  the  number  of  cattles 
raised  in  this  province  is  251,675,  ranking  the  second  largest 
share  or  occupying  about  9.3  percent  of  total  number  of  cattle  in 
the  country.  The  livestock,  cattle  raising  in  particular,  is  one 
of  the  most  important  sectors  in  Yoro  Province  (See  Appendix  , 
Table  E-28). 

The  livestock  (cattle  raising)  in  the  study  area  extends  to  the 
left  bank,  from  Olancbito  to  El  Juncal,  and  on  the  in  right  bank, 
from  Olanchito  to  the  Jaguaca  River,  of  the  Aguan  River.  A  cattle 
breed  capable  of  producing  both  milk  and  meat  has  been  bred  in 
the  study  area  for  a  long  time,  mainly  for  milk  production.  The 
majority  of  the  cattle  farming  is  managed  on  large-scale  farms, 
called  "Hacienda". 

In  Olanchito,  central  part  of  livestock  production  in  the  middle 
Aguan  River  Basin,  there  is  an  organization  of  livestock  farm 
owners  called  SAGO  (Sociedad  de  Agricultores  y  Ganaderos 
Olanchito).  The  SAGO's  data  as  given  in  table  below  shows  the 
status  of  cattle  raising  in  this  area. 


•VV 


•  w 
A  V»V 

>V*V 

iv>, 


*lCV 


mmm 


Status  of  Cattle  Farms  in  the  Middle  Aguan  River  Basin 


No.  of  farms 

Total  No. 

Average  No. 

for  cattle 

of  cattle 

of  cattle 

Division 

Area 

raising 

raised 

per  farm 

Olanchito  - 

El  Juncal 

31 

5,549 

178 

STUDY 

AREA 

Olanchito  - 

Rio  Jaguaca 

56 

13,024 

232 

(Subtotal) 

(87) 

(18,573) 

(213) 

OUTSIDE 

Olachito  - 

San  Lorenso 

126 

22,554 

178 

STUDY 

AREA 

El  Okote  - 

Alenaru 

86 

15,398 

189 

(Subtotal) 

(212) 

(37,952) 

(179) 

TOTAL 

299 

56,525 

189 

Average  land  area  per  farm:  202  ha. 

Average  area  of  pasture  per  farm:  186  ha. 

Max.  farm  area:  707  ha. 

Min.  farm  area:  35  ha. 

Average  No.  of  cattle  per  farm:  189  ha. 

Average  No.  of  minch  cow  capable  of  producting  milk:  51  heads 
Average  volume  of  milk  obtained  per  head  per  day:  2.5  liter 
Average  No.  of  pasture  divisions  per  farm:  15  divisions 
Area  of  one  division  per  farm:  13  ha. 

(Source:  SAGO,  Memorandum,  Aug.  31,  1984) 


The  number  of  cattle  raised  in  the  area  mentioned  in  the  above 
table  occupies  22  percent  of  the  whole  Yoro  Province. 

Livestock  (cattle  raising)  can  be  considered  a  very  important 
sector  in  the  middle  Aguan  River  Basin. 

Livestock  (cattle  raising)  in  the  study  area  can  be  classified 
into  two  types  of  farms:  a)  individual  farms  and  b)  immigrant 
cooperative  member's  farms  concentrating  in  Sector  5,  between  the 
Jaguaca  River  and  the  Monga.  In  case  of  the  latter  type  of  farm, 
almost  all  production  are  usually  self-consumed  by  members  of 
cooperatives,  and  the  number  of  cattle  is  fewer  than  that  of  the 
former  type  of  farm. 

A  questionnaire  was  conducted  in  respect  to  cattle  farms  with  the 
exception  of  immigrant  cooperative  members.  The  survey  results 
are  summarized  below  and  also  given  in  Appendix,  Table  E-29. 
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1)  The  improvement  of  pasture  he*  been  unexpectedly  achieved  et  e 
higher  level.  About  80  percent  of  total  paature  haa  already  been 
improved. 

2)  The  atudy  area  ia  equipped  with  varioua  kinds  of  paaturea  auitable 
for  cattle  raiaing,  which  ia  advantageoua  for  rearing  cattle  in 
terms  of  feeding  management  compared  with  the  Upper  Aguan  River 
Baain  Area. 

3)  There  are  many  farmers  who  do  not  belong  to  the  SAGO. 

4)  The  cattle  farma  in  the  study  area  have  leas  experience  than  those 
in  the  Upper  Aguan  River  Basin. 

5)  Many  farmers  have  not  been  rendered  any  technical  extension 
services. 

6)  The  number  of  farmers  who  get  loans  from  banks  ia  less  in  the 
study  area  than  those  outside  the  study  area. 

7)  Many  farms  are  raising  pigs  and  chickens  together  with  cattle  in 
the  study  area.  Pigs  are  particularly  popular  among  those  farms. 

8)  More  answers  have  been  collected  in  on  questionnaires  from  non- 
members  of  SAGO  than  those  from  SAGO's  members. 


In  the  middle  Aguan  River  Basin,  various  kinds  of  livestock 
animals  such  as  sheep,  pigs,  chickens  and  even  bees,  are  raised 
besides  cattle.  However,  most  of  them  are  for  self-consumption  of 
farmers  practicing  non-systematic  raising  methods.  The  breed 
presently  practiced  is  mainly  Criollo  (native  breed)  or  a 
crossbreed  with  Criollo  and  improved  breeds.  In  addition,  the 
prevailing  raising  method  in  the  area  is  a  ultra-extensive  one 
with  a  mono-feeding  of  cornmeal  and  without  measures  against  the 
prevention  of  diseases  such  as  vaccinations,  parasite  control, 
etc. 

In  recent  years,  "Pig  Farming  Project"  and  "Poultry  Farming 
Project"  for  rural  women  have  been  launched  and  implemented  under 
the  direction  of  MRN  and  financial  aid  from  foreign  countries  in 
the  Aguan  River  Basin.  Through  these  projects,  the  interest  in 
livestock  production  has  been  increasing  among  medium-  and  small- 
scale  farmers. 

The  outline  of  new  agriculture  projects  for  rural  women  in  the 
middle  Aguan  River  Basin  with  financial  aid  from  foreign  countries 
are  shown  in  Appendix,  Table  E-30. 

(2)  Cattle  Breeds 

The  breeds  of  cattle  currently  raised  in  Honduras  consist  of  FI 
cross  or  ternary  cross  among  Brahman,  Brown  Swiss,  Holstein  and 
Criollo.  In  addition,  some  farms  are  raising  Simmental,  Charolais 
and  Santa  Gertudis  as  Bulls.  Natural  insemination  is  common  but 
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some  large-scale  farms  are  employing  artificial  insemination  by 
applying  frozen  seman  imported  from  U.S.A. 

(3)  Dairy  Production 

Due  to  the  lack  of  refrigeration  facilities  at  most  farms,  the 
cows  are  milked  only  once  a  day  at  about  4:0C  a.m.  every  morning. 
The  raw  milk  is  delivered  directly  to  the  neighboring  markets  for 
sale  as  well  as  for  cheese/cream  producing  plants  located  in  the 
Aguan  Valley. 

The  LEYDE  (Leche  y  Derivado  Compania),  a  milk  processing  company, 
with  its  base  in  La  Ceiba,  collects  raw  milk  in  the  area  between 
Saba  and  the  Jaguaca  River,  and  transports  it  to  their 
refrigeration  plant  in  Jutiapa.  They  do  not  collect  raw  milk  in 
the  upper  area  of  the  Aguan  River  from  Olanchito.  It  is  estimated 
that  the  volume  of  milk  obtained  is  over  4  1 iters/head/day  in  the 
rainy  season  and  less  than  1-3  1 iters/head/day  in  the  dry  season, 
with  an  average  of  approximately  2.0  -  2.6  liters/ 
head/ day. 

(4)  Dairy  Plant 

There  are  three  dairy  plants  in  the  upper  and  middle  Aguan  River 
Basin.  The  principal  products  of  these  plants  are  cheese  and 
cream  and  production  is  carried  out  with  technical  assistance  from 
Switzerland. 

One  of  these  plants  is  at  El  Juncal  on  the  left  bank  of  the  Aguan 
River.  The  outline  of  each  dairy  plant  in  the  middle  Aguan  River 
Basin  is  shown  in  Appendix,  Table  E-31. 

(5)  Pasture 

As  the  questionnaire  indicates,  it  is  considered  that  about  80 
percent  of  the  pastures  are  the  improved  and  pasture  management  is 
well  conducted  on  the  large-scale  farms.  Although  soil 
fertilization  and  regular  turnover  plowing  are  not  practiced, 
weeding  is  done  completely  by  hand. 

The  pasture  is  extensively  utilized  for  each  cycle  of  pasturage 
only,  and  very  often  to  do  forage,  hay,  and  silage. 

The  species  of  main  grasses  are  shown  in  Appendix,  Table  E-32  of 
which  the  most  important  grasses  are  Guinea  Grass  and  Merkeron. 

The  area  where  the  Merkeron  is  planted  has  a  higher  production 
potentiality. 

Leguminosae  grass  has  not  been  planted  yet  as  a  cattle  feed,  but 
Leucaena  is  only  one  plant  which  is  presently  used  as  a  farm's 
fence  among  Leguminosae.  Along  the  Aguan  River,  namely,  in  the 
right  bank  from  Olanchito  to  the  Jaguaca  River  and  in  the  left 
bank  from  Olanchito  to  El  Juncal,  mountain  slopes  are  well 
utilized  for  cattle  raising  and  pasture  control  by  burning  is 
partly  carried  out. 


(6)  Beef  Cattle  production 


The  dual  purpose  of  beef  cattle  production  is  conducted  in  the 
study  area.  Mainly,  steers  are  grown  to  be  sacrificed  as  beef 
cattle  and  feifers  are  used  for  replacement  of  milking  cows.  The 
growth  of  cattle  for  beef  production  is  extremely  low,  and  the 
average  liveweight  is  300  -  400  kg,  at  around  30  months  after 
birth.  The  growth  beef  cattle,  except  those  of  the  large-scale 
farms,  are  mainly  delivered  to  La  Ceiba,  San  Pedro  Sula  and 
Tegucigalpa  by  middleman's  trucks  (livestock  merchants).  Through 
the  two  packing  plants  located  in  San  Pedro  Sula,  some  of  beef  is 
exported  to  U.S.A.  as  a  boneless  frozen  cut  meat.  The  reputation 
on  beef  cattles  produced  at  the  survey  area,  however,  is  not  so 
high  among  the  packers  due  to  the  existence  of  many  parasites,  the 
low  meat  ratio,  and  so  on. 

An  approximate  estimation  of  beef  cattle  productivity  is  given, 
(See  Appendix,  Table  E-33),  which  is  prepared  through  the 
questionnaire. 


(7)  Public  Slaughterhouse 

There  are  public  slaughterhouses  in  Olanchito,  Saba,  El  Ocote, 
etc.,  and  these  are  mainly  used  for  slaughtering  and  processing  of 
the  culling  cattle  and  the  Criollo  for  local  consumption.  As  well 
as  dairy  plants,  the  slaughterhouses  are  not  equipped  with 
refrigeration  facilities,  so  the  slaughtering  and  processing  are 
started  at  1:00  a.m.  and  the  products  are  transported  to  the 
markets  at  5:00  a.m.  The  slaughterhouse  in  Olanchito,  in  which  an 
average  of  3  -  4  heads  of  cattle  and  2-3  heads  of  pig  are 
processed  daily,  are  not  well  equipped  with  adequate  machinery, 
environment  and  sanitation. 


(8)  Price  of  Livestock  products 

The  price  of  each  livestock  products  in  the  study  area  in  August 
and  September,  1984  were  as  follows: 

Producer's  Price  (Ex-Farm  Price) 


Milk  (LEYDE  buying  price) 

Milk  (for  local  dairy  plant) 

Beef  (delivery  price  to  retailer 

Pork  (delivery  price  to  retailer) 

Chicken  Egg  (non-selective  and  unwashed) 


0.48  Lps. /litre 

0.35  Lps. /litre 

0.60  Lps. /lbs. 

(1.32  Lps. /kg) 

1.0  -  1.2  Lps. /lbs. 
(2.2  -  2.64  Lps/kg) 

0.15  -  0.20  Lps . /pc . 
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The  price  of  milk  tends  to  go  up  at  10  -  152  in  dry  season  due  to 
the  decline  in  production,  while  the  price  of  beef  tends  to  go 
down  at  10  -  202  in  January  and  February  due  to  the  concentration 
of  post¬ 
havesting. 


Consumer's  Price  at  Olanchito 


Beef  (1st  grade),  frozen 

2. 

0 

Lps . 

/lbs. 

(4. 

4  : 

Lps. kg) 

Beef  (1st  grade),  fresh 

1. 

8 

Lps . 

/Its. 

(3. 

96 

Lps. /kg) 

Pork,  frozen 

1. 

7 

Lps . 

/lbs. 

(3. 

74 

Lps. /kg) 

Pork,  fresh 

1. 

5 

Lps . 

/lbs. 

(3. 

3 

Lps. /kg) 

Milk  (not  treated) 

0. 

4 

Lps. 

/ 

(3/4 

litre) 

(C 

i.: 

53  Lp 

is .  / 1  i 

tre) 

Chicken  Egg 

0. 

2 

Lps. 

/  pc. 

Chicken  Meat  (frozen  broiler) 

1. 

8 

Lps . 

/lbs. 

(3. 

96 

Lps. /kg) 

Cheese  (local  type) 

1. 

3 

Lps. 

/lbs. 

(2. 

86 

Lps. /kg) 

Cream 

2. 

3 

Lps . 

/lbs. 

(0. 

56 

Lps. /kg) 

Sausage  (homemade) 

3. 

9 

Lps. 

/lbs. 

(8. 

58 

Lps. /kg) 

Fish  (both  freshwater  and 
seawater  fishes) 

2. 

0 

Lps. 

/lbs. 

(4. 

4 

Lps. /kg) 

Powder  Milk  (imported,  made  in 
Holland) 

6. 

0 

Lps. 

/450 

g 

Cornbeef  (made  in  U.S.A.) 

7. 

3 

Lps. 

/ 1 98 

g 

Luncheon  Meat  (made  in  U.S.A. 

7. 

5 

Lps. 

/  3  95 

g 

Note:  1)  All  canned  meat  and  dairy  products  are  imported. 

2)  Broiler  is  produced  in  San  Pedro  Sula. 

3)  Frozen  beef  and  pork  are  preserved  in  cold  storages. 


Comparison  of  Consumer's  Price  of  Major  Livestock 
Products  in  Olanchito  and  San  Pedro  Sula 

(Unit:  Lps.) 


Products 

Oranchito 

San  Pedro  Sula 

Beef  (1st  grade) 

2.00/lbs. 

2.40/lbs. 

Pork 

1.70/lbs. 

2.40/lbs. 

Chicken  Meat 

1.80/lbs. 

1.70/lbs. 

Chicken  Egg 

0.20/lbs. 

0. 15/pc. 

Fish  (Freshwater  and  seawater 
fishes) 

2.00/lbs. 

1.50/lbs. 

The  prices  of  beef  and  pork  in  Olanchito  are  cheaper  than  those  in 
San  Pedro  Sula.  As  mentioned  before,  the  meac  produced  in 
Olanchito  comes  from  culling  cattle  and  Criollo,  so  it  cannot  be 
concluded  that  producer's  price  is  cheaper  in  Olanchito  than  those 
in  San  pedro  Sula. 

(9)  Outline  of  Livestock  in  Neighboring  Provinces 

In  the  neighboring  provinces  such  as  La  Ceiba  of  Atlantida 
province,  Trujillo  of  Colon  Province,  and  San  pedro  Sula  of  Cortes 
Province,  the  modern  feeding  systems  for  cattle,  pigs  and  chickens 
have  started  to  be  applied,  and  the  special  bread  for  each  species 
has  been  introduced. 

In  particular,  at  Tumbador  Ranch  in  Trujillo,  the  Beemfaster  (the 
special  hybrid  for  beef  cattle  crossbred  among  Short  Horn 
Heleford  and  %  American  Brahman)  is  raised  under  technical 
guidance  conducted  by  Florida  University,  U.S.A.  The  body  weight 
of  this  breed  reaches  to  2,000  pounds  in  24  -  30  months.  The 
livestock  production  techniques  has  been  rapidly  improved  as 
proved  by  the  success  of  Embrio  Transfer,  etc. 

(10)  Marketing  of  Livestock  Products 

The  marketing  channel  of  livestock  products  in  the  middle  Aguan 
River  Basin  is  complicated  as  illustrated  in  Appendix,  Fig.  E-2. 
The  middleman  (livestock  merchants  and  brokers),  so  called 
"Intermediario",  has  expanded  his  business  to  cover  every  site  of 
the  study  area,  and  is  dealing  with  all  livestock  products 
including  beef  cattle,  steers,  breeding  stocks,  pig,  chicken  egg, 
cheese  and  cream. 

Some  of  these  middlemen  have  their  own  cattle  farms.  It  is 
assumed  that  many  of  them  earn  high  profits,  because  they  buy  beef 
cattle  at  cheaper  prices  early  in  the  dry  season  and  stock  them 
for  growing  further  fat  at  their  own  farm.  Most  of  these 
retailers  come  from  La  Ceiba,  San  Pedro  Sula  and  Tegucigalpa,  but 
some  of  them  own  the  afore-mentioned  large-scale  farms  around 
Olanchito. 

The  prices  for  livestock  products  except  dairy  products  are 
negotiated  and  set  by  outer  size  of  animals  and  weighing  for  each 
animal  is  not  realized.  The  dealing  system  usually  result  in 
disadvantage  for  producers. 

There  are  no  standards  established  to  estimate  the  quality  of 
livestock  products.  Consequently,  producers  do  not  pay  much 
attention  to  the  quality,  and  tend  to  raise  animals  in  the  easiest 
way.  It  is  envisaged  that  the  interferences  of  the  retailers  will 
be  much  strengthened  as  the  infrastructures  in  the  study  area  will 
be  improved  in  the  future. 

(11)  Training  and  Extension  Services 

The  assistance  and  extension  services  are  provided  by  INA  to  the 
cooperative  of  Agrarian  Reform  and  by  M.R.N.  to  the  existing 


individual  farmers  who  have  their  own  land,  although  cooperation 
between  these  two  organizations  does  not  seem  to  be  closely 
related.  There  is  a  local  office  of  M.R.N.  in  Olanchito,  with 
about  15  personnel  including  two  veterinarians.  This  local  office 
undertakes  various  activities  such  as  artificial  insemination  of 
cattle,  technical  guidance  on  pasture  improvement,  research  and 
prevention  of  animal  diseases.  Due  to  the  lack  of  equipment, 
education,  training,  experience,  etc.,  it  does  not  seem  that  the 
objectives  of  this  local  office  are  fully  accomplished. 

In  accordance  with  the  results  of  the  questionnaire  survey,  only 
24  percent  of  farmers  living  between  Olanchito  and  the  Jaguaca 
River  and  only  4  percent  of  farmers  living  between  Olanchito  and 
EJ  Juncal  are  receiving  technical  assistance. 

This  situation  should  get  better  with  the  improvement  of 
agricultural  infrastructure.  The  organization  chart  of  the  local 
office  of  MRN  in  Olanchito  is  shown  in  Appendix,  Fig.  E-3. 

(12)  Animal  Disease 

Presently,  there  is  no  appearance  of  serious  animal  infectious 
diseases  such  as  Foot  and  Mouth  Disease,  African  Swine  Fever, 
Pseudo  Rabies,  as  reported  in  South  American  and  Caribbean  Island 
countries.  The  animal  diseases  appeared  in  the  study  area  at 
present  include  external  parasites  during  dry  seasons,  impediment 
in  breeding  caused  from  unbalanced  nutrition,  and  mastitis,  in 
addition  to  Hemorrhagic  Septicemia,  Sysmptomatic  Anthrax  (Black¬ 
leg)  which  can  be  prevented  by  vaccination.  At  medium-  and  small- 
scale  farms,  they  do  not  apply  vaccination  and  the  ultra-extensive 
method  is  done  for  animal  raising.  In  this  regard,  the 
establishment  of  an  animal  disease  prevention  system  to  achieve 
further  livestock  development  is  required. 


INFRASTRUCTURE 
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5.3  After  the  commencement  of  the  Project,  ZNA  is  to  work  cloeely  with 
MRN  end  ocher  organizations  concerned  in  order  to  provide  farmers 
with  the  necessary  extension  and  training. 


|  Protect  OMics  ! 
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Agriculture  and 
livestock  I 

Development  Section  j 


|  Seneticiorya  Association  j 


)  private  Sector 


It  i»  recognized  that  the  private  sector  can  contribute  with  its 
managerial  capacity  and  initiative  in  finding  out  investment 
opportunities  to  the  creation  of  new  sources  of  new  job 
opportunities. 

2)  Public  Sector 

Central  Government: 

Conducts  the  policy  of  the  country  in  the  every  field  of  economic 
and  social  activity.  In  this  context,  it  will  be  required  to 
rationalize  the  ensemble  of  rules  and  legal  mechanism  and  the 
juridical  and  administrative  structure. 

Autonomous  Organizations: 

Need  to  rationalize  the  assignation  of  its  resources , simplifica¬ 
tion  in  the  procedure  and  efficiency  in  the  fulfillment  of  their 
objectives. 

Public  Enterprises: 

Have  the  function  to  promote  and  regulate  the  country. 

Local  Authorities: 


Will  carry  out  its  role  in  relation  to  the  implementation  of 
programs  and  projects  designated  for  the  fulfillment  of 
necessities  among  peoples  under  their  jurisdiction. 


4  Agriculture 

4.1  Agricultural  Sector  in  the  National  Economy 

Agriculture  is  the  country's  most  important  economic  sector, 
accounting  directly  for  302  of  GDP  and  indirectly  for  a 
significant  proportion  of  other  economic  activities.  It  provides 
employment  for  58Z  of  the  economically  active  population  and 
generates  more  than  80Z  of  export  earnings.  (See  Appendix,  Table 
A-6.) 


4.2  Agricultural  Products 

The  principal  agricultural  products  of  Honduras  are  banana, 
coffee,  maiz,  sugarcane,  bean,  etc.  Among  these,  banana,  coffee 
and  sugarcane  are  export  crops.  In  addition  to  these  crops, 
cotton  is  also  produced  for  export.  (See  Appendix,  Table  A-7  and 
A-8  • ) 
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Banana  production  haa  returned  to  the  output  levels  prior  to  the 
1974  hurricane,  and  of  which  60  to  652  is  exported.  Coffee 
production  has  doubled  during  1972  and  1982,  mainly  in  response  to 
higher  prices  in  the  export  market.  More  than  802  of  production 
is  exported.  The  production  of  sugarcane  has  increased  steadily 
at  7.52  a  year. 

These  export  crops  are  cultivated  principally  in  large  farms  and 
companies.  In  case  of  banana,  production  and  export  is  largely 
controlled  by  the  multinational  companies:  United  Brands  in  the 
Sula  Valley  and  Standard  Fruit  Company  in  the  Aguan  River. 

Meanwhile,  among  small  farmers  subsistence  agriculture  is 
widespread  and  two-thirds  of  their  crops  are  for  household 
consumption.  Maize,  the  staple  diet  of  the  rural  population,  is 
predominant  among  these  crops,  about  half  of  their  agricultural 
production.  But  the  production  of  maize  does  not  supply  domestic 
requirements,  and  in  some  years  Honduras  has  resorted  to  imports. 
(See  Appendix,  Table  A-9.) 


2.4.3  Landholding 

Large  farms  with  holdings  more  than  500  hectares  amount  to  0.22  of 
the  total  number  of  farms  in  Honduras  and  hold  222  of  the  total 
farm  land,  while  small  farmers  with  holdings  below  5  hectares 
represent  642  of  the  total  number  of  farms,  but  they  hold  only 
about  92  of  the  total  farm  land.  Also  the  proportion  of  rented 
land  in  the  holdings  of  small  farmers  is  high.  (See  Appendix, 
Table  A-10. ) 


2.4.4  Under-utilization  of  Rural  Labor 

Under-utilization  of  rural  labor  is  large.  About  602  of  the 
available  man-days  in  small  and  medium  farms  are  not  utilized. 

The  rate  of  under-utilization  is  about  632  in  small  farms  (0-5 
has)  and  diminishes  to  about  552  in  farms  of  the  10-20  hectares 
group.  (See  Appendix,  Table  A-ll.) 

Apart  from  the  seasonality  of  main  crops,  under-utilization  of 
labor  derives  from  the  structural  problem  of  smal  '.arms  with  too 
much  labor  and  not  enough  land.  Thus  the  small  farmer  is  forced 
to  work  as  hired  labor  in  larger  farms,  particularly  at  harvest 
time. 

Aside  from  the  excess  labor  in  rural  areas,  an  undetermined  number 
of  peasants  had  no  land.  Estimated  ranged  up  to  120,000  families 
in  1974  (most  likely  a  smaller  number).  They  seek  employment  as 
laborers  in  the  larger  farms  or  migrate  to  the  cities. 
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2.5  Agrarian  Reform 

2.5.1  Objective 

The  Agrarian  Reform  Program  aima  at  improved  land  utilization 
through  the  transfer  of  unused  or  under-utilized  land  from  large 
landovners  to  landless  rural  families,  while,  at  the  same  time, 
strengthening  the  modern  entrepreneurial  sector  in  agriculture. 

2.5.2  Executive- Agency  -  Agrarian  Reform  Institute 

The  Agrarian  Reform  Institute  (INA),  principally  responsible  for 
official  institutional  support  of  the  agrarian  reform,  deals  with 
land  acquisition  and  distribution,  organization  and  management, 
training  and  technical  support  of  the  settler  groups,  and  with 
guarantees  for  farm  credit  issued  by  the  official  agricultural 
bank. 


2.5.3  Present  Condition 

By  1982  the  Agrarian  Reform  has  settled  50,000  peasant  families 
< 122  of  rural  families)  on  about  210,000  hectares.  About  39,000 
remain  in  the  settlements  and  about  11,000  families  have  abandoned 
them  because  they  did  not  receive  enough  production  land  or 
support  services  or  could  not  adapt  to  hard  living  conditions  in 
some  areas. 

Since  1978,  INA  has  concentrated  its  resources  on  the  potentially 
most  productive  9  areas,  and  among  them  the  Lower  Aguan  Valley 
Project  is  the  most  important.  (See  Appendix,  Table  A-12.) 

2.5.&  Agricultural  Production 

Rough  estimates  indicate  that  agricultural  value  added  in  the 
reform  sector  is  about  102  of  the  country's  agricultural  value- 
added  originating  in  crop  production.  The  reform  sector's  share 
of  value-added  varies  by  crops.  Basic  grains  production  is  still 
dominant  in  the  reform  sector  although  significant  progress  is 
taking  place  with  the  production  of  African  palm,  banana,  rice  and 
ocher  commercial  crops.  There  is  growing  awareness  that  all 
reform  groups  must  participate  in  higher  earning  afforded  by  cash 
crops.  (See  Appendix,  Table  A-13) 

2.5.5  Problems 

The  problems  of  the  agrarian  reform  are  as  follows: 

INA's  titling  has  been  very  slow.  About  852  of  the  groups  and  702 
of  the  distributed  land  have  not  been  titled. 


INA's  capacity  to  perform  other  functions  than  acquisition  and 
redistribution  of  land  is  limited.  These  functions  are  to  assist 
the  campesino  groups  to  become  established,  to  obtain  essential 
services  and  resources,  and  to  train  them  in  organizations  and 
management . 

In  addition  to  these,  marketing  is  a  serious  problem  with  the 
exception  of  settlements  producing  cash  crops  under  special 
arrangements  with  marketing  intermediaries. 


SOILS  AND  LAND  CLASSIFICATION 


3.5.4  Summary  of  Soil  property 

The  details  of  the  soil  property  in  the  area  became  clear  from 
field  observation  and  laboratory  analysis.  The  suitability  of  the 
soils  for  agriculture  uses  was  summarized  in  the  study. 

Properties  of  each  soil  series  are  given  in  Table  3-10. 

In  the  fine  texture,  well  drained  alluvium,  Aguan  clay  loam  and 
Tepusteca  loam  series,  a  wide  range  of  upland  crops  can  be  grown 
because  of  good  to  moderate  drainage  and  high  fertility.  However, 
the  fine  texture  well  drained  alluvium  series  in  susceptible  to 
flooding  because  it  occupies  the  lowest  terrace  along  the  rivers. 
Olanchito  sandy  loam  series  has  limited  potential  for  crop 
cultivation  because  of  gravel.  Grass  land  can  be  recommended  for 
cultivation  in  the  area. 

Drainage  of  Ilanga  sandy  clay,  Taujica  clay  loam  and  Jahuaca  clay 
loam  series  is  moderate  but  partially  poor.  Root  rotting  of  maize 
was  partially  observed  in  these  areas.  If  adequate  drainage  is 
provided  in  these  areas,  a  wide  range  of  upland  crops  could  be 
grown  and  yield  could  be  increased. 

Fine  texture,  poorly  drained  alluvium  is  severally  limited  for 
crop  cultivation  because  of  poor  drainage.  Soil  moisture  is  too 
high  to  cultivate  such  crops  as  maize  and  beans  on  this  soil. 


3.5.5  Land  Classification 


The  land  classification  was  undertaken  to  evaluate  the  land 
capability  in  the  study  area. 

The  land  classes  have  been  tentatively  difined  based  principally 
on  the  system  employed  by  the  U.S.  Bureau  of  Reclamation  and  its 
specifications  were  partially  modified  to  fit  for  the  purpose  of 
the  study. 

The  land  classification  has  been  made  in  principle  to  each  soil 
series.  These  soil  series  then  have  been  classified  into  three 
classes  (Class  1,  2  and  3)  of  arable  land  and  one  class  (Class  4) 
of  non-arable  land. 

The  following  are  general  description  of  land  classes  in  the  study 
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:  Land  in  chit  data  have  few  limitations  for  its  use. 

The  soils  are  suitable  to  the  wide  range  of  crops, 
keeping  capable  of  producing  substantial  and 
relatively  high  yields  at  reasonable  cost.  The  lend  is 
merely  flat  or  slightly  undulating.  The  soils  are 
well  drained  and  easily  worked.  They  are  either 
fairly  well  supplied  with  land  nutrients  or  highly 
responsive  to  fertilizers. 


Class  II  :  The  soils  in  this  class  have  some  limitations  for  the 
introduction  of  crops  and  require  moderate 
conservation  practice  for  their  use.  The  limitations 
are  a  bit  and  the  practices  are  easily  applied.  They 
are  measurably  lower  than  Class  I  in  reproductive 
capacity  and  more  easily  to  farm. 

Class  III  :  This  class  of  land  uumprises  land  to  be  considered 

marginably  suitable  for  crop  cultivation.  But,  there 
are  some  restricted  suitability  in  this  land,  because 
it  is  less  reproductive  compared  with  that  of  class  I 
and  II. 

Class  IV  :  Land  included  in  this  class  have  severe  non-correct- 
able  limitation  which  prevent  normal  tillage  of 
cultivated  crops.  This  class  of  land  is  extended  only 
steep  area  of  the  study  area. 

The  result  of  land  classification  are  summerized  below.  (See  Fig. 

S-4.) 


Land  Classification 


Class 

Area  (HA) 

W 

/e 

I 

12,900 

67 

~  T 

3,490 

18 

III 

1,110 

6 

IV 

1,740 

9 

Total 

19,240 

100 
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INFRASTRUCTURE  LOWER  AGUAN  PROJECT 
(1981  Study  by  Chas  Main  Int.,  CLA,  G.T.) 


CUADRD  11-18 

BENEFICLARIC6  DIRECTOS:  OOCFERAITVAS 


Sector 

Grupo 

Socios 

Poblacidn  Total 

(1979) 

Ingres  o  Pranedio  Anual 
Por  Snrin 

# 

# 

# 

lps. 

Tocoa-SabA 

20 

856 

5,660 

844  20 

Tocoa- Coroci to 

18 

952 

5,732 

885,80 

1,541.94 

Margen  Izquierda 

21 

697 

4,498 

Sabl-Rio  Jahuaca 

9 

454 

2,965 

No  Infonnacidn 

TOTAL 

68 

2,959 

18,855 

1,090.65 

2. .6. 4. 2  Impactos  Negativos 


El'  Proyecto  propuesto  tendrA  serios 
impactos  negativos  para  Isletas  y  las  tierras  bajas  entre  la 
carretera  Corocito-Truj illo  y  el  mar.  Estas  zonas  estan  fuera 
del  Area  de  estudio  contratado.  Si  se  ejecuta,  el  Proyecto 
propuesto  causaria  severas  inundaciones ,  dando  lugar  a  daftos 
al  cultivo  y  ganaderla ,  y  probablemente  abandono  de  algunas 
conunidades.  Aproximadamente  53,500  personas  o  sea  587.  de  los 
habitances  y  557.  de  la  ganaderla  en  el  Bajo  AguAn  se  halla  en 
estas  Areas. 


2.6.5  Recomendaciones  Generales 


2j6.5.1  Irapacto  del  Provecto  en  Otras  Areas 


El  impacto  socioecondmico  de  las 
obras  civiles  propuestas,  en  los  sectores  de  Isletas  y  Coroci 
to-Francia,  serAn  negativos  coroo  consecuencia  de  la.implemen- 
tacidn  de  las  obras  de  control  de  inundaciones  y  drenaje  nece 


sarias  en  el  Area  de  contrato,  sino  se  realiza  nada  en  la  mar 
gen  izquierda,  por  consiguiente ,  no  se  recomienda  ejecutar 
las  obras  de  la  margen  derecha  mientras  no  se  considere  posi- 
bles  efectos  negativos  en  la  izquierda. 

2. 6. 5. 2  Inf raes true tura  BAsica: 

La  falta  de  inf raestructura  bAsica 
ha  sido  uno  de  los  mayores  problemas  en  la  historia  del  Pro- 
yecto  Bajo  AguAn. 

Recoraendac iones : 

a)  £6  necesario  adecuadas  facilida- 
des  de  salud  que  permita  a  las  cooperativas  y  otros  residen- 
tes  locales  acceso  garantizado  y  facilidades  apropiadas. 

b)  El  agua  potable  deberA  instalar 
se  en  el  Area  cuanto  antes.  Esto  requerirA  en  primer  lugar 
la  perforaci6n  de  pozos  . 

c)  Los  programas  de  mejoramiento  de 
viviendas,  educaci6n  y  otras  facilidades  pdblicas,  deberlan 
implement arse  lo  antes  posible. 

d)  En  sabA-Rio  Jaguaca:  se  requiere 
caminos  secundarios ,  utilizables  en  cualquier  condicidn  clima 
tica  y  deberia  construirse  la  carretera  principal  a  las  coope 
rativas.  b)  Los  trabajos  de  irrigacidn  deberd  construirse  pa¬ 
ra  asegurar,  que  el  programa  bSsicode  granos  planeado,  basado 
en  dos  cultivos  por  ano  y  q?licaci6n  de  riego,  sea  posible  de- 
sarrollar . 

e)  En  la  margen  izquierda:  a)  Deben 
tomarse  acciones  inmediatas  para  mejorar  las  casas  y  condicio 
nes  de  vida  en  general,  b)  El  camino  principal  deberia  reubi- 
carse  a  tierras  mfis  altas  para,  evitar  inundaciones  crdnicas 
y  cortes  de  la  via. 

2.6. 5.3  0rganizaci6n  y  Administracidn  del 

Proyecto  Bajo  AguAn: 
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Las  r 2comendaciones  en  relaci6n  con  la 
organizacidn  y  administracidn  del  Proyecto  Bajo  AguAn  son  las 
siguientes: 

a)  Organizar  la  corporacidn  del  Bajo 
AguAn. Debe  establecerse  una  corporacidn  del  Bajo  AguAn  o  un  or- 
ganistno  coordinador  que  tenga  total  control  y  responsabilidad 
sobre  las  actividades  en  el  Area/de  acuerdo  al  presente  estudio 
y  cualquier  otro  futuro . (f igura  II-8). Incluria  las  organizacio 
nes  cooperativas ,  BANADESA,  Recursos  Naturales ,  INA  y  Funciones 
Auxiliares . 

b)  DeberA  crearse  una  organizacidn  de 
cooperativas,  que  represente  a  todas  y  que  eventualtnente  asuma 
las  actuales  responsabilidades  del  INA  en  la  organizacidn  coope 
rativa  y  desarrollo  Social.  Esto  permitiria  al  INA  retirarse 
del  Bajo  AguAn  en  algunos  anos ,  y  emplear  sus  recursos  en  ac- 
ciones  de  Reforma  Agraria  en  otros  lugares  de  Honduras. 

c)  BANADESA  deberla  ser  responsable  de 
todos  los  aspectos  financieros.  En  relacidn  con  el  Proyecto  Ba¬ 
jo  AguArt  . esto  relevaria  al  INA  de  las  responsabilidades  de  pa- 
go  del  prAstamo  hecho  al  Proyecto. 

d)  La  oficina  de  Recursos  Naturales  de 
berla  ser  la  responzable  de  todas  las  acciones  de  extensi6n,  ex 
perimentaci6n  agricola  y  semilleros,  establos  experimentales , 
mecanizaci6n  agricola,  y  proveer  los  insumos  agricolas  bAsicos. 

e)  INA  deberla  ser  responzable  de  la 
organizaci6n  y  desarrollo  social  de  las  cooperativas  y  acciones 
de  Reforma  Agraria,  su  funcidn  original. 

f)  Cada  sector  en  el  Proyecto  Bajo 
AguAn  deberla  tener  una  oficina  central.  Esta  oficina  debe  in- 
cluir:  extensidn  agricola/mecanizacidn  agricola;  INA-PROCCARA; 
la  organizacidn  de  cooperativas;  y  BANADESA. 

G)  Organizacidn  de  la  Produccidn  de 
Citricos  debe  establecerse  una  organizacidn  para  la  produccidn. 
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2. 6. 5. 4  Asintencia  rT'6cnica 


La  asistencia  t€cnica  ha  confrontado 
problemas  de  coordinacidn,  efectividad  y  calidad  del  servicio 
dado,  y  la  falta  de  suficientes  fondos  y  experiencia  del  per¬ 
sonal  . 

A)  El  servicio  de  extensidn  deberia: 

a)  Ser  organizado  de  tal  manera 
que  una  organizaci6n  sea  responsable  de  todo  el  servicio  de 
extensi6n. 

b)  Ser  responzable  de  la  coordina 
ci6n  del  plan  de  cultivo  y  necesidades  de  crddito  de  las  coo¬ 
peratives,  de  tal  manera  que  las  necesidades  de  crfedito  se 
puedan  presentar  a  BANADESA  varios  meses  antes  que  el  pr6sta- 
mo  se  requiera,  esto  facilitaran  a  BANADESA  planear  mejor  sus 
programas  de  prgstatno. 

c)  En  cada  cooperativa,  se  debe 
entrenar  a  dos  o  tres  socios  interesados  en  recibir  capacita- 
ci6n  como  agentes  de  extensi6n  agricola.  Estos  asistentes  tra 
bajarlan  en  su  propia  cooperativa  y  serian  el  mejor  enlace  en 
tre  la  cooperativa  y  los  agentes  de  extensi6n.  Los  asistentes 
serian  responzables  en  la  preparaci6n  de  las  necesidades  de 
las  cooperativas . 

B)  Demostracidn  de  cltricos: 

Las  plantaciones  de  cltricos  no 
han  progresado  con  la  velocidad  de  la  palma.  Se  recomienda 
que  se  desarrolle  un  Area  piloto  en  una  de  las  cooperativas 
actualmente  con  cltricos.  Esta  Area  piloto  demostraria  la 
efectividad  del  riego  y  de  t^cnicas  agricolas  apropiadas. 

C)  Economla  Dor£stica: 

En  cada  cooperativa  una  parte  de  la 
tierra  deberia  reservarse  para  la  produccidn  de  granos  b&sicos, 
verduras  y  ganaderla  menor ,  para  consumo  domgstico.  El  programa 
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recomendado  ayudarla  a  lcgrar  los  requerimientos  dom^sticos  y  me 
jorar  substancialmente  el  nivel  nutricional  de  los  miembroa  de 
las  cooperativas. 

2.6. 5. 5  Utilizacidn  de  Recursos: 

La  subutilizacifin  de  la  tierra  y  el  he- 
cho  que  las  cooperativas ,  con  pocas  excepciones ,  no  hayan  logra- 
do  el  nivel  de  miembros  (5  ha/socio)  originalmente  previsto,  es 
visto  por  INA  como  el  mayor  problema.  Las  siguientes  serlan  las 
recomendaciones :  a)  Reasignacidn  de  las  tierras  potencialmente 
agricolas;  b)  Cambio  del  6nfasis  al  Mono-Cultivo  en  el  Proyecto; 
c)  Mo^ificar  la  relacidn  de  asentamiento  cooperative  original  de 
5  ha/socio;  y  d)  Modificar  el  salario  actualmente  pagado  a  los 
miembros  de  cooperativa. 

2. 6. 5. 6  Desarrollo  Cooperative: 

El  desarrollo  de  cooperativas  en  organic 
zaciones  estables  y  viables  se  ha  dificultado  por  presidn  econ6- 
mica,  malas  condiciones  de  vida,  alto  grado  de  desercidn,  asis- 
tencia  tdcnica  mediocre,  mala  administracidn  de  Pr oyectos,  y  la 
formacidn  socio  cultural  de  los  socios.  Las  siguientes  son  las 
recomendaciones  al  respecto:  1)  Mejorar  la  asistencia  t6cnica  pa 
ra  el  desarrollo  social  y  organizacional ;  2)  Asentar  nuevas  coo¬ 
perativas;  y  3)  Integrar  nuevos  socios  en  las  cooperativas  exis- 
tentes . 


2,7  Agricultura  y  Ganaderla 
2.7.1  Agricultura 

El  &rea  actual  de  cultivo  dentro  de  los  llmites 
del  Proyecto  es  de  21,406  ha,  de  las  cuales  el  477.  corresponde 
a  palma  africana,  el  397.  a  maiz  y  el  87.  a  citricos. 
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2.7  1.1  Uso  Actial  de  la  Tierra 

Con  el  anSlisis  de  las  fotograflas  afereas  y  las  in- 
vestigaciones  para  disenar  los  sistemas  de  riego  y  drenaje  se  ha  po 
dido  establecer  los  siguientes  grados  de  utilizacidn  de  la  tierra 
en  el  Area  del  proyecto: 


Categorta 

Margen  Derecha 
(Has) 

Margen  Izquier  Total 
da  (Has)  (Has) 

l.Tierras  con  cultivos 
permanentes  (principal 
mente)  y  desmontadas 

13,830 

7,800 

21,630 

2.Tierras  poco  utiliza 
das 

8,900 

200 

9,100 

3.Tierras  aptas  pero 
sin  uso 

4,400 

2,000 

6,400 

4.Tierras  enmontadas  uti 
lizables 

0 

6,000 

6,000 

S.Tierras  inundadas 

2,300 

300 

2,600 

6.Cauce  del  rio  y  depre 
siones 

4,370 

4,100 

8,470 

7.Centros  urbanos 

1,000 

0 

1,000 

TOTAL 

34,800 

20,400 

55,200 

Aslmismo, 

por  la  informacidn  proporcionada  por  los 

organismos  gubernamentales  que  operan  en 

la  zona,  se  ha 

estableci- 

do  el  siguiente  patrfin  de 

cultivos  (con 

cifras  correspondientes  al 

ano  1979)  . 

C  U  L  T  I  V  0  v  f  ' 

1-' 

Margen  Derecha 
(Has) 

Margen  Izquier  Total 

da  (Has)  "lias 

Palma  africana^ , 

6,814 

3,146 

9,960  46.52 

CItricos  *  /vf> 

1,786 

0 

1,786  8.34 

PIStano  i 

124 

235 

359  1.68 

Maiz  > 

5,057 

3,321 

8,378  39.14 

Arroz  ■  '  ’  . 

\ 

538 

46 

584  2.73 

Fri jol(l 

45 

186 

231  1.08 

Hortalizas 

10 

29 

39  0.18 

Otros  cultivos 

70 

0 

70  0.33 

TOTAL 

14 ,44  3 

6,963 

21,406  100.00 
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TOTAL 


La  informaci6n  desagregada  para  cada  uno  de  los  sec- 
tores  y  por  cooperativas ,  se  presenta  en  el  informe  de  dlagndstico 
del  sector  agrario. 

2. 7. 1.2  Aspectos  Agro-econ6micos 

El  patr6n  de  cultivos  de  la  zona  se  caracteriza  por 
la  predotninancia  de  cultivos  permanentes  (palma  africana  y  citricos) 
y  tnalz.  Esta  cAdula  de  cultivos  estA  condicionada  por  los  aspectos 
fisico  ambientales,  por  el  apoyo  tAcnico  y  crediticio  que  brindan  el 
INA  y  la  Secretarla  de  Recursos  Naturales,  asl  como  por  la  tradicidn 
agricola  de  la  zona. 

Las  prActicas  tecnolfigicas  mAs  avanzadas  son  aplica- 
das  en  el  cultivo  de  palma  y  citricos  y  en  tnenor  proporcifin,  en  el 
cultivo  del  maiz;  pudiAndose  indicar  que  tales  prActicas  no  alcanzan 
a  satisfacer  los  requerimientos  de  un  nivel  de  tecnologia  media  en 
todas  las  Areas  cultivadas.  El  resto  de  cultivos  se  conducen  mayor- 
mente  bajo  sistemas  tecnol6gicos  rGsticos. 

La  utilizaci6n  de  insumos  es  bastante  deficiente  en 
tArminos  de  cantidad,  calidad  y  oportunidad,  desconociAndose  en  la 
mayoria  de  los  casos  el  nivel  t€cnico-econ6raico  de  aplicacidn.  Apa  - 
rentemente  la  transferencia  de  tecnologia  en  aspectos  productivos  y 
de  gestidn  empresarial  no  estA  dando  los  resultados  esperados. 

En  cuanto  a  los  crAditos,  estos  estAn  orientados  a 
apoyar  a  los  cultivos  que  son  promovidos  por  el  Gobiemo.  La  Secre 
taria  de  Recursos  Naturales  atiende  a  los  cultivos  anuales  (maiz, 
frijol  y  arroz)  mediante  crAdito  otorgado  por  la  Agencia  Internacio 
nal  para  el  Desarrollo  (AID) ,  Los  citricos  son  apoyados  con  fondos 
provinientes  del  PrAstarao  BID.  El  INA  brinda  apoyo  crediticio  al 
cultivo  de  la  palma  africana  mediante  crAdito  tambiAn  otorgado  por 
el  BID.  El  Banco  Nacional  de  Fomento  complementa  los  requerimien¬ 
tos  de  crAdito  de  los  agricultores  en  el  Area. 

En  cuanto  al  mercadeo  de  los  productos,  las  princiL 
pales  restricciones  se  presentan  a  la  produccidn  de  citricos.  En 
efecto,  la  falta  de  adecuadas  vias  de  comunicaciAn  (que  se  agrava 
con  la  presencia  de  las  lluvias)  y  de  infraestructuras  de  comercia 
lizaciAn  que  permitan  conservar  la  fruta  originan  grandes  pArdidas 


a  los  agricultores .  A  ello  hay  q  ie  agregar  el  hecho  de  que  la  cali- 
dad  de  la  fruta  no  sea  buena  y  limita  la  posibilidad  de  conquistar 
mercados  fordneos  estables  y  seguros.  En  el  caso  de  la  palma  africa 
na,  esca  dene  mercado  asegurado  en  las  plantas  extractoras  de  acei- 
te. 

La  asistencia  tbcnica  carece  del  dinamismo  y  en  el 
<\  ' 
presejie  ano( se  ha  visto  restringida  por  las  limitaciones  econ6mlcas 

que  ha  afrontado  el  INA.  En  este  campo  se  nota  la  falta  de  coordi- 

nacibn  entre  las  Instituciones  del  Gobierno  que  de  una  u  otra  forma 

participan  en  las  actividades  del  sector  agrario,  y,  es  mbs ,  se  apre 

cia  pugna  entre  los  planes  que  cada  una  de  ellas  apoya. 

Los  servicios  de  maquinarla  agricola  son  en  su  mayo 
rla  brindadas  por  el  INA,  pero  su  nivel  de  eficacia  estd  asociado  - 
con  la t  disponibilidades  de  recursos  de  dicha  Institucibn. 

2, 7. 1.3  Produccibn 

A  continuacibn  se  presentan  los  registros  de  produc 
ci6n  de  fruta  de  palma  por  campana,  aceite,  almendra,  produccibn  de 
cltricos  y  produccibn  de  cultivos  asistidcs  por  la  Secretarla  de  Re 
cursos  Naturales.  Estos  (iltitnos  no  se  dan  por  cooperativa  sino  que 
corresponden  a  valores  pronedios  del  lugar,  tanto  en  la  primera  siem 
bra  como  en  la  segunda, 

El  Cuadro  11-19  cuestra  la  produccibn  de  fruta  de  palma 
en  la  Campana  de  1976  correspondiente  a  la  plantacifin  sembrada  en 
1971. 

El  Cuadro  11-20  corresponde  a  1  a  producclbn  obtenida  en 
la  campafta  1977  segtin  aho  de  plantacibn  graficSndose  en  la  Figura 
11-19  la  distribucidn  mensual  de  la  produccibn. 

El  Cuadro  TI-21  correspcnde  a  la  produccibn  de  fruta  - 
distribuida  mensualmente  en  el  ano  1977.  La  Figura 11-10  muestra  la 
producci6n  de  fruta  en  la  Campaf.a  1978  y  la  distribucibn  de  fruta 
de  1979  se  presents  en  la  Figura  11-11  de  distribucibn  mensual. 

El  resumen  de  la  produccibn  de  fruta  segtin  campafta 
se  presents  en  la  Figura  11-12. 
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CUADRO  11-20 


PRODUCCION  DE  FRUTA  POR  COOPERATIVA  Y  ARO  DE  PLANT  AC  ION 
CULTIVO  DF.  LA  PALMA  ARO  19  77 


* 


PRODUCCION 

DE  FRUTA  POR 

COOPERATIVA  ARO 

1976 

CULTIVO  DE  ' 

LA  PALMA 

x 

-V -V) 

COOPERATIVA 

SUPERFICIE 

PRODUCCION  DE 

RENDIMIENTO 

vV, 

«  .“>■  „v 

(HAS) 

FRUTA  (TON) 

(TON /HA) 

Salami 

115 

372.2 

3.2 

San  Isidro 

83 

158.5 

1.9 

C  ,*  '  1 

/  Vv\ 

Central  Bajo  Aguin 

56 

204.9 

3.6 

/',•  t(\ 

15  de  Mayo 

6 

18.6 

3.1 

W 

r&S 

Estacidn  Experimental 

22 

63.7 

2.9 

TOTAL 

282 

817.9 

2.9 

H 

ARO  DE  PLAN 
TACION 


-  COOPERATIVA 


SUPERFICIE 

(HAS) 


PRODUCCION  DE  RENDIMIENTC 
FRUTA  (TON)  (TON/HA) 
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La  planca  Isidro  Sabio  Cacho  (ISC)  luego  de  adaptacio 
nes  hechas  ampli6  su  capacidad  de  3  a  6  toneladas  por  hora.  La  otra 
planta  la  HFF  tiene  una  capacidad  de  6  toneladas  por  hora,  por  lo  que 
la  capacidad  del  conjunto  es  de  12  toneladas  por  hora. 

Las  Figuras  I1-L3  y  11-14  resune  la  produccidn  de  aceite 
y  almendra  en  1978  y  1979. 

La  Figura  11-15  resume  la  produccidn  de  aceite  y  almen 
dras  segtin  afio  de  campana. 

En  el  Cuadro  11-22  aparece  la  produccidn  de  cltricos  por 
cooperativa  durante  1979  mientras  que  en  el  Cuadro  11-23  se  presentan 
los  cultivos  asistidos  por  la  Secretaria  de  Recursos  Naturales  asi  co 
mo  sus  costos  de  produccidn.  En  este  dltitno  cuadro  la  primera  siem  - 
bra  de  primavera  es  la  que  se  efectud  de  Marzo  a  Octubre  de  1979  mien 
tras  que  la  segunda  comenz6  en  Octubre  de  1979  y  finalizd  en  Marzo 
1980.  En  el  cultivo  de  maiz  sistema  rdstico  el  rendimiento  fui  de 
1818  y  2045  Kg/Ha.,  mientras  que  la  produccidn  en  sistema  tecnificado 
fud  de  2500  y  3409  Kg/Ha.  De  igual  manera  el  costo  de  produccidn  por 
hectdrea  en  el  sistema  rdstico  fud  de  I.ps.215  mientras  que  el  costo 
en  el  sistema  semitecnif icado  fu§  de  Lps.345  por  hect&rea. 

2.7.2  Ganaderia 

2. 7. 2.1  Especies  Existentes 

Actualmente  hay  existencia  de  ganado  bovino  en  tres 
cooperativas  del  Proyecto.  A1  momento  de  recopilarse  la  informacidn 
solo  se  disponia  de  un  ndmero  bastante  aproximado  de  tal  existencia 
por  cooperativa  la  que  se  indica  en  el  Cuadro  11-24  no  habidndose  podi 
do  desagregar  en  vacas ,  toros  y  terneros. 

No  existe  ninguna  otra  explotacidn  primaria.  ^}inque 
en  pequefia  escala  rezagos  de  actividad,  pero  sin  importancia  ^econdmi 
ca  por  lo  que  puede  decirse  que  este  tipo  de  explotaci6n  esta  en  vtas 
de  extincidn.  La  existencia  actual  en  la  cooperativa  Salami  no  excede 
de  10  cerdos  que  sumados  a  la  proveniente  de  la  cooperativa  Los  Leo¬ 
nes  servirian  de  inicio  a  un  nuevo  proyecto  a  nivel  de  porqueriza  mo 
delo  usando  en  la  misma,  tecnologia  intermedia  con  materiales  del  lu- 
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APPENDIX  C 


EARLY  ACTION  PLAN  DETAILS 


This  appendix  contains  more  detailed  discussions  of  two  elements  of 
the  Corps'  team's  suggestions  for  an  early  action  plan  to  address 
north  coast  flood  problems.  These  elements  are:  installation  of  a 
flood  warning  system  on  the  Rio  Choi  ana,  and  the  formation  of  a  water 
resources  commission  (interagency  planning  team). 
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SECTION  B 

FLOOD  WARNING  SYSTEM 


a.  Operation:  Such  a  system  has  been  developed  by  the  California- 

I 

Nevada  River  Forecast  Center  of  the  Western  Region  of  the  National  Weather 
Service  that  provides  local  flood  warning  in  cooperation  with  local  au¬ 
thorities.  This  system,  now  installed  in  a  number  of  comaunities  across 
the  country,  is  based  upon  Automated  Local  Evaluation  in  Real  Time  or 
"A.L.E.R.T."  These  systems  have  already  demonstrated  a  highly  cost  effec¬ 
tive  capability  to  protect  life  and  property  in  flood  plain  areas. 

b.  The  ALERT"  system  utilizes: 

(1)  Automatic  precipitation  and  river  gages. 

(2)  Automatic  data  collection  and  processing  equipment  (Base 
Station) . 

(3)  Future  expandability  to  handle  computerized  hydrologic  and 
meteorologic  analysis  techniques  (software),  to  help  define  the  location 
and  magnitude  of  the  flood  hazard. 

c.  The  system  will  sense  the  current  rainfall  amount  and  the  river 
depth,  and  transmit  the  data  by  radio  to  the  selected  base  station.  For 
estimating  purposes  two  repeater  stations  are  also  included  to  maintain 
1 ine-of-sight  comnunications  between  the  remote  gage  and  the  base  station. 
The  base  station  will  receive  the  data,  process  it  and  display  the  Infor¬ 
mation  on  a  CRT  screen.  A  typical  arrangement  of  equipment  is  shown  on 
Chart  C-l. 

d.  Equipment :  The  field  equipment  will  consist  of  a  combination 

river/rain  gage  and  at  least  two  repeater  stations. 

(1)  Combination  river/rain  gage:  The  river/rain  gage  in  a  flood 
warning  system  is  a  modular,  self-contained,  self-powered,  event-reporting 
unit.  Each  1.0mm  (.04  inch)  increment  of  precipitation,  as  measured  by  a 
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tipping  bucket  mechanism,  causes  the  electronics  and  radio  package  to 
transmit  a  two-digit  station  identification  code  and  a  two-digit  precipi¬ 
tation  accumulation  value  to  the  base  station  on  an  appropriate  radio 

frequency  (Chart  C-2)\ 

< 

(2)  The  precipitation  gage  utilizes  a  modular  design,  comprised 
of  components  for  precipitation  measurement,  structural  support,  and  data 
transmission.  The  structural  component  of  the  gage  is  fabricated  from  a 
12-inch  diameter  aluminum  irrigation  pipe  of  sufficient  height  (about  12 
feet)  to  provide  a  buried  well  for  shielding  onsite  electronics  and  stabi¬ 
lizing  the  battery  and  electronics  from  vandalism.  The  12.0-inch  diameter 
pipe  provides  a  30.5mm  (1.2-inch)  orifice  while  serving  as  a  support  for 
the  antenna  system.  Precipitation  is  caught  in  an  aluminum  funnel  assem¬ 
bly  and  is  measured  by  the  tipping  bucket  mechanism. 

(3)  The  river  gage  utilizes  a  pressure  transducer  liquid  level 
sensor,  accurate  to  12.  This  sensor  is  anchored  in  the  riverbed  in  such  a 
way  that  turbulent  flow  occurs  around  the  sensors  keeping  silt  from  de¬ 
positing  on  the  inlet  screen.  The  sensor  is  connected  by  a  buried  wire  to 
the  remote  unit's  transmitter  where  the  signal  is  relayed  to  the  base 
station. 


(4)  This  type  of  river  gage  was  selected  because  of  its  ability 
to  be  placed  relatively  far  from  the  river  bank.  This  gage  can  be  placed 
on  a  nearby  ridge  to  provide  line-of-site  communications  between  the  re¬ 
mote  gage  and  the  base  station.  This  river  gage  also  has  the  same  struc¬ 
tural  and  electronic  components  as  the  rain  gage.  With  the  rain  gage  and 
the  river  gage  in  the  same  housing,  considerable  savings  can  be  realized 
over  two  separate  units. 

(5)  Considerations  in  the  design  of  the  river/rain  gage  field 
unit  include: 


(a)  A  whip  antenna  with  ground  plane  mounted  to  eliminate 
drip  into  the  rain  gage  orifice. 
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(b)  A  straight-sided  gage  to  reduce  the  vertical  lift  over 
the  orifice  induced  by  sloped-sided  or  shouldered  gages. 

(c)  A  large  orifice  diameter  to  compensate  for  the  pressure 

jump  effect  at  the  leading  edge  of  the  orifice  which  tends  to  carry  preci- 
< 

pitation  across  the  throat  of  smaller  gages. 

(d)  Electronics  located  below  ground  for  temperature  stabili¬ 
zation  and  protection  from  vandalism. 

(e)  No  ground  level  doors  or  openings,  also  to  discourage 

vandalism. 

(f)  An  internal  clock  which  sends  regular  check  signals  for 
verification  of  system  operation. 

(g)  An  integral  accumulator  which  prevents  loss  of  volumetric 
data  if  transmissions  are  occasionally  blocked. 

(h)  Modular  electronic  components  for  simplified  maintenance. 

(i)  Rechargeable  gel-cell  battery  supply  with  adequate  power 
for  over  two  years  of  data  transmissions  between  charges. 

(j)  A  simple  cylindrical  container  with  minimal  environmental 

impacts . 

(k)  Gages  are  designed  for  nominal  servicing  on  an  annual 

basis . 

(l)  Additional  remote  units  can  be  added  with  minimal  impact 
on  the  existing  system. 

(6)  Base  Station:  The  base  station  for  the  ALERT  system  consists 
of  an  automatic  data  collection  and  processing  center  which  receives  the 
data  transmitted  from  the  field  station.  Radio  transmissions  from  the  re¬ 
mote  station  to  the  base  station  are  line-of-sight .  Topography  between 


the  gaging  site  and  the  receiving  site  will  most  likely  necessitate  a 
radio-relay  installation  at  location  and  elevation  sufficient  for  iine-of- 
sight  receipt  and  retransmission  of  signals. 

(7)  The  data  collection  and  processing  equipment  will  be  located 
at  a  facility  which  has  the  responsibility  for  the  flood  warning.  The 
components  consist  of: 

(a)  A  radio  receiver  with  antenna  for  the  receipt  of  the 
event  reporting  signals  from  the  remote  stations. 

(b)  A  ded  icated  micro  or  mini  computer  system  for  the  collec¬ 
tion  and  display  of  the  data  with  peripheral  equipment. 

(c)  Dedicated  software  that  interpets  the  data  and  displays 
it  on  a  real  time  basis. 

(d)  A  constant  power  supply  for  full  operation  during  power 

outages. 

(8)  The  base  station  operates  in  a  fully  automatic  mode  24  hours 
a  day,  continuously  receiving,  processing,  and  making  available  for  dis¬ 
play  the  precipitation  and  stream  flow  data. 

(9)  Repeater  Station.  The  repeater  station  is  housed  in  a  stand 
pipe  similar  to  the  remote  river/rain  gage.  Two  antennas,  one  omni-direc¬ 
tional  and  the  other  directional,  receive  and  retransmit  the  data  signal 
to  the  base  station.  The  repeater  is  designed  to  be  placed  on  high  ground 
between  the  remote  river/rain  gage  and  the  base  station.  To  minimize 
maintenance  requirements,  a  solar  cell  panel  can  be  used  to  recharge  the 
gel-cell  battery.  As  with  the  remote  gage,  the  electronics  package  and 
the  battery  are  located  beneath  grade  in  the  base  of  the  unit.  The  entire 
repeater  package  consisting  of  the  housing,  battery,  electronics  package, 
solar  panel  and  antennas  are  installed  as  a  unit  for  ease  in  installation. 
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e.  Installation. 


The  remote  river/rain  gage  is  to  be  located  in  an 
area  where  topographical  features  do  not  interfere  with  the  rainfall  col¬ 
lection.  Deep  valleys,  guilys,  and  ridges  could  cause  erronous  readings 
of  rainfall  data  because  of  wind  blown  rain.  The  liquid  level  sensor  is 
to  be  connected  to  the  radio  transmitter  by  way  of  a  buried  cable.  For 
this  reason,  the  soil  between  the  liquid  level  sensor  and  the  radio  trans¬ 
mitter  should  be  of  sufficient  depth  to  adequately  bury  the  transducer 
wire  there  by  providing  protection  from  animal  and  human  damage. 

(1)  The  repeater  station  should  be  located  at  a  site  and  eleva¬ 
tion  that  provides  line-of  sight  conmunict ions  between  the  remote  gages 
and  the  base  station.  If  the  terrain  is  especially  rough,  or  the  distance 
long  between  the  two  units,  additional  repeater  stations  may  be  required. 

(2)  Both  the  remote  station  and  the  repeater  packages  are  instal¬ 
led  by  mounting  the  stand  pipe  in  a  hole  and  backfilling  with  concrete. 
There  is  no  onsite  assembly  required  except  for  the  antennas  and  the  solar 
cell  panel.  Estimated  installation  time  is  4  hours  once  the  crew  and 
equipment  is  at  the  site.  Each  of  the  elements  lends  itself  well  to 
transportation  by  helicopter  to  the  installation  site. 

(3)  Security  against  theft  and  vandalism  could  be  provided  by  lo¬ 
cating  the  units  at  remote • inaccessible  sites,  by  providing  barbed-wire 
fencing  around  each  remote  site  or  by  locating  the  remote  equipment  in  al¬ 
ready  secured  areas  where  possible. 

f.  Operation  and  Maintenance:  After  installation,  the  base  station 
should  be  in  an  area  that  is  manned  24  hours  a  day.  Because  of  the  self- 
reporting  aspect  of  the  system,  however,  there  is  no  need  for  constant 
monitoring  of  the  base  station.  The  system  can  be  set  to  give  off  an 
alarm  whenever  a  specified  rainfall  rate  or  river  height  has  been  reached. 
Trained  personnel  could  then  monitor  the  incoming  data  and  issue  warnings 
based  on  experience  and  judgement.  The  warnings  could  be  given  not  only 
to  the  base  cormaander,  but  also  to  any  local  officials  responsible  for  the 
safety  of  the  nearby  populace. 
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(1)  The  maintenance  of  the  remote  and  repeater  atationa  would 
largely  be  limited  to  the  replacement  of  the  gel-cell  battery  becauae  of 
age  and  the  repair  and  replacement  of  antennas,  wire  and  possibly  even  the 
stand  pipe  due  to  vandalism,  terrorism,  or  storm  damage. 

(2)  Normal  Routine  maintenance  should  include: 

(a)  The  cleaning  and  adjusting  of  the  tipping  bucket 

mechanism. 

(b)  The  removal,  cleaning  and  replacement  of  the  liquid  level 

sensor . 

(c)  The  exchange  of  the  discharged  battery. 


(d)  A  complete  check  of  all  wires,  antennas  and  solar  panels 

for  damage. 

(e)  A  complete  electronics  check  of  the  data  retrevial, 
storage,  and  transmission  assemblies  for  all  remote  equipment. 

(3)  The  vendor  can  train  the  local  operators  in  proper  mainte¬ 
nance  techniques  and  schedules.  From  the  experience  of  the  vendor  and 
other  agencies,  maintenance  costs  will  run  from  $3,000  to  $3,000  per  year, 
the  higher  figure  being  for  high  hazard  areas. 

The  equipment  can  be  expected  to  remain  operational  with  scheduled 
maintenance  for  up  to  10  years  according  to  the  vendor,  assuming  normal 
wear  and  tear.  With  proper  care,  the  base  station  equipment  shall  become 
obsolete  long  before  replacement  becomes  necessary. 


(4)  System  Setup  and  Training:  As  part  of  the  overall  contract 
the  vendor  can  install  and  calibrate  the  equipment  and  train  all  key  per¬ 
sonnel.  Because  this  "ALERT"  system  is  relatively  simple,  no  advanced 
training  is  required.  A  service  contract  from  the  vendor  is  a  possible 
item  to  be  included  in  the  original  contract. 
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g.  Cose  Estimate.  The  flood  warning  system  proposed  for  the  site 
will  consist  of  the  following  major  items: 

1  (1)  1  -  Combination  River/Rain  Gage  Assembly 

(2)  1  -  Complete  Base  Station 

(3)  2  -  Packaged  Repeater  Station 

(4)  1  -  Sec  of  Spare  Equipment 

(5)  1  ~  Set  of  Test  Equipment 

(6)  Job  -  Complete  installation,  calibration  and  training  of 
personnel  by  the  vendor. 

(a)  The  entire  system,  including  the  hardware,  software,  in¬ 
stallation  and  training  can  be  obtained  from  the  sole  vendor,  Sierra- 
Misco,  Inc.  of  Berkely,  California. 

(b)  The  prices  obtained  in  this  preliminary  estimate  were  ob¬ 
tained  directly  from  Sierra-Misco  on  5  February  1985. 
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1. 

Combination  River /Gage 

Gaga  Remote  Station 

1 

M 

4.340 

$  4,340 

2. 

i 

8asa  Station 

a.  CMNI-ReceWe  Only  Ant 

1 

•Q 

220 

S  220 

b.  Data  Race  War /Dec  Oder 

1 

*6 

2,900 

2,900 

c.  At  art  Micro  Computer  »/CRT 

1 

as 

7,000 

7,000 

d.  Oar  Matrix  fV Intar 

1 

aa 

300 

500 

a.  Constant  Rower  Supply 

1 

aa 

775 

775 

f.  Ml  sc.  Connactors 

- 

Job 

1,000 

1,000 

6.  Soft  war  a 

- 

Job 

750 

750 

3. 

(Package)  Repeater  Station 

2 

•a 

6,200 

$12,400 

4. 

Spara  Equipment 

a.  Antenna  (Mast  &  Tripod) 

1 

•a 

220 

S  220 

b.  Transml ttar  (with  battery) 

1 

aa 

3,000 

3,000 

c.  Tipping  Bucket  Mechanism 

1 

aa 

300 

300 

d.  Battery  rechar  gar 

1 

•a 

73 

75 

5. 

Test  Equlpmant 

a.  Matt  Meter 

1 

aa 

400 

$  400 

b.  Remote  Station  Taster 

1 

aa 

3,600 

3,600 

6. 

Installation  and  Supervision 

- 

Job 

8,100 

$  8,100 

(Training) 

7. 

Shipping 

- 

Job 

1,000 

$  1,000 

SUBTOTAL 

$45,680 

10-1/21  GSA  Discount  on  Equlpmant 

$-3,840 

SUBTOTAL 

$41,840 

20 t  Contingencies 

$  8,160 

Coordination  and  Implementation 

$16,000 

Antenna 


_ Antenna  Mast 

_  S/S  Screen 
—.Funnel  Assembly 

—  Tipping  Bucket  Mechanism 
External  Drain  Holes 


12”  Pipe 


_  Signal  Cable 


—* Antenna  Cable 


*rT  c 

(In  Stream) 

■Liquid  Level  Sensor -*■» 

Transmit ter /Electronics 
Package 


—•Concrete  Backfill 
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SECTION  c 


INTERAGENCY  PLANNING  TEAM 

Based  on  discussions  the  Corps'  teasi  had  with  the  many  points  of 
contact  within  the  Honduran  Government,  USAID,  and  private  sector 
consultants,  there  appears  to  be  a  need  for  a  more  unified  effort 
toward  the  use  and  development  of  the  water  and  water-related  land 
resources  of  the  north  coast  rivers.  There  is  a  considerable  amount 
of  data  and  studies  available  on  both  the  Sula  and  Aguan  Valley,  but 
no  real  central  focal  point  for  coordination  and  priority-setting. 
Studies  have  been  performed  for  both  INA  and  SEOOPT,  and  in  some  cases 
these  two  agencies  have  worked  together  with  the  Department  of  Natural 
Resources  (example:  the  study  by  Sir  William  Harcrow  and  Partners 
performed  in  1983  for  the  Rio  Aguan  Basin) .  But  this  study  and  others 
seem  to  have  a  cannon  flaw.  They  all  have  proposed  enormously  costly 
construction  work,  which  in  no  way  reflects  the  available  financial 
resources  of  the  country,  and  have  not  attempted  to  provide  any 
guidance  on  nonstructural  responses.  Basin-wide  studies  should  be 
concluded  with  recommendations  for  programmatic  implementation  of 
phased  construction.  In  other  words,  initial  work  should  focus  on  the 
most  cost-effective  (biggest  retum-on-investment )  project  elements, 
of  those  requiring  capital  investments  which  are  within  sane  range  of 
expected  affordability.  As  these  are  completed  and  productivity 
increases,  etc.,  further  project  construction  could  be  initiated. 

Toward  the  objective  of  establishing  basin-wide  water  resource 
programs  which  reflect  not  only  affordability  but  also  appropriate 
project  priorities,  an  ad  hoc  water  resources  catmission  (interagency 
planning  team)  could  be  formed.  A  tentative,  and  perhaps  partial, 
list  of  agencies  that  should  be  considered  in  the  formation  of  this 
commission  was  developed  by  the  Corps'  team.  The  broad  makeup 
reflects  the  similar  approaches  now  being  taken  in  the  United  States 
to  water  resource  problems  (exanple:  the  newly  formed  Inland  Waterway 
Users  Board,  which  will  advise  the  Corps  on  planning  for  changes  and 
improvements  to  the  inland  navigation  systen  of  the  United  States) . 


(Tentative  list  of  agencies  to  consider) 


National  Economic  Planning  Council  (CONSUPLANE) 

National  Agrarian  Institute  (INA) 

Ministry  of  Natural  Resources  (MRN) 

Secretariat  of  Camuni  cation,  Public  Works  and  Transportation  (SEOOPT) 
National  Port  Authority  (ENP) 

ODPEM  (The  Emergency  Management  Agency  of  Honduras) 

D.S.  Embassy  (Observer) 

O.S.  Agency  for  International  Development  (USAID)  (Observer) 

Japan  International  Cooperation  Agency  (JICA)  (Observer) 

National  Agricultural  Development  Bank  (BANADESA) 

National  Forestry  Corporation  (OOHDEFOR) 

Agri-industrial  Cooperative  for  African  Oil  Palm  (COPAIMA) 

Banana  Corporation  of  Honduras  (OOHBANA) 

National  Power  Corporation  (ENEE) 

Honduran  Federation  of  Land  Reform  Cooperatives 
National  Railway  Corporation  (FNB) 

Inter-American  Development  Bank  (observer) 

Honduran  Agricultural  Marketing  Institute  (IWA) 

National  Union  of  Conpesinos  (UNC) 

Honduran  Federation  of  Land  Reform  Cooperatives  (FEOORAH) 

Selected  Private  Sector  Representatives  (example:  Standard  Fruit 
Conpany) 

The  final  menbership  of  such  a  commission  would  of  course  be  decided 
by  the  Government  of  Honduras.  If  same  level  of  technical  assistance 
from  the  u.S.  Army  Corps  of  Engineers  was  desirable,  then  appropriate 
steps  to  establish  this  must  be  initiated  by  the  Government  of 
Honduras.  Guidance  for  obtaining  technical  assistance  is  contained  in 
U.S.  COE  Engineering  Regulation  1-1-23  dated  April  1979  entitled 
"Technical  Assistance  to  Foreign  Governments."  This  regulation 
established  policy,  assigns  responsibilities,  and  provides  guidance 
and  procedures  for  technical  assistance  furnished  to  friendly  foreign 
governments  by  the  Corps  of  Engineers.  Additional  guidance  is 
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contained  in  a  letter  of  instruction  from  DAEN-IA  dated  1  December 
1981.  The  subject  of  this  letter  is  "Technical  Assistance  to  Friendly 
Nations".  It  provides  information,  instruction,  and  guidance  in  the 
development  of  technical  assistance  programs  for  friendly  nations. 
The  major  focus  of  this  assistance  is  the  exchange  of  technology 
relating  primarily  to  capital  projects  and  infrastructure  development. 
The  programs  are  acccnplished  under  the  Foreign  Assistance  Act  (FA)  of 
1961,  as  amended,  and  administered  by  the  Department  of  State  through 
the  Trade  Development  Program  (TDP)  Agency  for  International 
Development  (AID). 

On  the  following  page  a  list  is  presented  shown ing  the  path  of  request 
for  assistance  and  the  particular  interest  of  each  reviewer. 


Interest  in  obtaining  the  technical  assistance  of  the  D.S.  Army  Corps 
of  Engineers  is  pursued  by  a  written  request  through  the  below  listed 
channels  and  completed  by  the  development,  approval  and  signing  of  a 
Memorandum  of  Agreement  between  the  D.S.  Army  Corps  of  Engineers  and 
the  interested  nation.  The  D.S.  Army  Corps  of  Engineers  must  not 
compete  with  private  sector  consultants,  therefore  this  question 
should  be  addressed  specifically  in  any  request  for  assistance. 


I  v.y  t ;  »•.  m  i* * 


D.S.  Enbassy  -  Friendly  Nation 

D.S.  State  Department  -  Washington 

Office  of  Management  and  Budget  (Of©) 
Washington 

Department  of  Defense  (DCD)  -Washington 
Assistant  Secretary  of  the  Army  for 
Civil  Works  (ASA(CW))  -  Washington 
Chief  of  Engineers  Office  (OCE)  - 
Washington 


INTEREST  OF  APPROVER^ 


Priority  of  Needs  in  Country/O. S. 
Presence 

Friendly  Govemment/Intemational 
Policy 

Competition  with  Private  Biterprize 
(Consultants) 

National  Defense/Security 
Civil  Works  Mission  of  the  Corps  of 
Qigineers 

Manpcwer  to  do  the  work  requested 


1/  Based  on  information  provided  by  Mr.  Frank  A.  DiMatteo,  Chief, 
International  Affairs  Office,  OCE. 


